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Tnstructions to candidates:

Artempt any five questions including €. No. 9 taking into account the internal options. Marks are
shown on the night

2. Any revealing of identification, appeal to valuator and [/ or equations written will be treated as malpractice.

Important Mote: 1. On completing answers, compulsorily draw diagonal lines on the remaining blank pages.

1. a) Starting with linear second order differential equation Y"+A(x)Y"+B(x)y = g(x)
with initial conditions Y{a) =Y. and ¥’ (a) = ¥;. Obtain a volterra equation of
the second kind.

b) Derive the Volterra integral equation corresponding to ¥+ (x) — Y(x) = 0 with
initial conditions Y(0) =0, ¥(0)= 1. [10+5]
OR

2. a) obtain a solution of given integral :::quill'r_'mn by Neumann successive

approximation method, -
B(x)=X+ [, (t—X) B(t) d¢t
b) state and explain Fredholm equation of first and second kind.

c) Obtain eigen values and eigen functions of the given hu’mﬂgﬁ:ne:}uﬁ Fredholm
equation by the separable Kernel method.

B (x)=h [, (¢t + x) B(0)dt (6+4+5]

3. a) Determine Green's function using a Fourier transform.

b) Show that the Green’s function satisfying equation
£IKTF7=T3)

(VHE* YO (T, 2 ) =-0(7 -T2} s (|, )= s |5+10]

4mir,— |
OR
4. a) Using Fourier transforms, show that the Green's function satisfying the
inhomogeneous Helmholtz equation (V2 + KF)G( 7, 7 ) =-8( 75 -1 ) is

L‘I{F].Fz-} {z’jqj'e m ?1::'[33K_
b) Derive the Aitken's process formulaes = x4 — :: 2 . Hence solve

X= % (cos x + 3) by using Aitken's A%- process formula.
[8+7]
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a) Derive Newton's forward difference interpolation formula as listed below {
Lix)=Y,+PAY, + F—{pz'__l} AR 4 Plp-1ip=2)....fp-m+1) A"Y,

!
b) Find the cubic polynomial which takes the following values:
y(1) =24, w(3)=120, y(5) = 336, and y(7)=720, Hence obtain y(8).
¢) Find the real root of the equation x = e~* using the Newton — Rapson method.
[6+5+4]

OR
a) Outline the procedure followed in general integration formula for equidistant

ordinates and deduce Simpson's 1/ grd rule.

b) Evaluate I = [ ﬁ dx correct to three decimal places by both Trapezoidal and
Simpson’s /3™ rule with h=0.25, [7+8)

a) From D5 group by combining two cyclic groups of order 3 and 2, respectively.
Hence find the classes of D3 group.

b) All the matrices forming a class have the same trace.

¢) Explain the homomorphism and isomorphism. [6-+4+5]

OR
a) State and prove Schur’s Lamma 1.e-if &y and A; be two irreducible sets of
square matrices of orders m and n, respectively and let A be a rectangular m x n
matrix such that AjA = A A, then A is either a zero matrix or a non singular matrix.
b) Obtain orthogonality relation for irreducible representations that is for a single

unitary irreducible representation we have.
s 1B e Mshej = =81 B [8+7]

- Answer any TWO of the following: [5x2=10]

i) Write a note on applications of linear integral equations of the first and second
kind with one example each.
ii) Show that Green's function are symmetricnamely G( 7, 2 )=G( 7, 1 )
iii) Use gauss elimination method to solve.
2x+y+z=10
Ixt+2y+3z=18
X+4y+9z=16
iv) Explain three dimensional orthogonal matrix R and show that the set of all four
multiplication operations with orthogonal matrices forms a group known as

S0(3).
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CPro2: STPI‘.'I'IETI'E AL MECHANICS
il oo Max Marks: 70

Instructions to candidates:

Attempt any five questions including ). No. 9, taking into account the internal options, Marks are
shown on the right i

2. Any revealing of identification, appeal to valuator and / or equations written will be treated as malpractice.

Important Note: 1. On completing answers, ll:'qmpulsuri]y draw diagonal lines on the remaining blank pages.

. a) What is entropy? Explain its properties.

b) Explain reversible and irreversible processes on the bases of accessible states.
Also make remarks on time scales,

¢) What is partition function? Give its properties, (5+5+5)
' OR
2. a) Explain physical implications of quantum mechanical enumeration of states.
b) Discuss Photon statistics, 1
¢) Explain Brownian motion. Obtain Lang_f;vin equation. | (5+5+5)
3. a) Calculate mean square velocity ingrement.
b) Explain Fourier analysis in terms of Fourier coefficient
¢) Derive Nyquist’s theorem (5+5+5)
OR
4. a) Discuss heat reservoirs {
b) Explain sharpness of probability distribution and show that fractional width of the
maximum is inversely proportional number of a mole of particles. (5+10)
5. a) Discuss application of canonical distribution to paramagnetism.
b) State and discuss Gibb's paradox. (5+10)
OR
6. a) Distinguish Maxwell-Boltzmann, Bose-Einstein, and Fermi-Dirac distribution
functions.
b) Explain Fermi-Dirac statistics and derive expression for the distribution.,
(7 +8)
7. Explain conduction of electrons in metals with consequence of the Fermi-Dirac
distribution and extend it to obtain expression for Specific heat. (9 + 6)
OR
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8. a) Discuss thermal, mechanical, general interactions.
b) Explain exact and inexact differentials.
¢) State equipartition theorem and discuss one simple application, (5+5+5)

9. Answer any two of the followings: | (5X2=10)
i) Consider a ‘gas’ of only two particles A and B . Assume that each particle can be in
one of the three possible quantum states, s = 1,2 3 Calculate the number of possible
states for the whole gas in terms of Maxwell-Boltzmann, Bose-Einstein, and Fermi-
Dirac statistics,
ii) Calculate Femi energy at T =0 K of cooper metal.
Given: Density of copper =9 glem’
Atomic weight = 63.5g.
NV = 8.4 X 10" electrons/cm’
Electron mass = 10,
iii) In a random distribution of 10 particles between two boxes with equal probability,
calculate the number of microstates in macrostate (3, 7).
iv) An excited state of an atom is 1.38 eV above the ground state. Calculate the number
of atoms in this excited state relative to the ground state at 16000K

(k=138 X 107IK™"),
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Duration: 3 Hrs Max Marks; T0

Instructions to candidates:
Attempt any five questions including ().No. 9, taking into account the internal options. Marks are
shown on the nght

Important Note: 1, On completing answers, compulsorily draw diagonal lines on the remaining Bank pages.

1. a) Discuss K-p method of band structure calculations ignoring spin-orbit interactions.
b) Explain variation of muffin — tin potential in APW method. [10+5]
OR
2, a) Arrive to the expression for cyclotron frequency of Bloch electrons.
b) Explain colossal magneto resistance (CME). [ 1045]

3. a) Prove quantization of electron orbits in a magnetic field.
b) Discuss de Hass-Van Alphen (dHVA) effect. [10+45]
OR
4. a) Discuss extended, reduced and periodic zone schemes.
b) Explain electron orbits, hole orbits and open orbits and open orbits. [10+5]

5. a) Establish Boltzman transport equation.
b) Applying Boltzman transport equation arrive to electrical conductivity,  [5+10]

OR
6. a) Explain potential and kinetic energy in terms of generalized co-ordinates and
momenta.
b) Establish Hamilton’s equation of motion. |8+7]

7. a) Prove Bloch T */2 law from thermal excitation of magnons.

2. Any revealing of identification, appeal to valuator and [ or equations written will be freated as malpractice.

b) Explain hysteresis curve. [10+5]
OR
8. a) Explain Neel’s two sub lattice model in anti ferromagnetism and explain behavior
of susceptibility below and above Neel's temperature,
b) Classify ferrites based on cation distribution. [10+45]
9. Write short notes on any TWO [5x2=10]

a) Effective mass of electron.

b) Matthiessen’s rule.

¢) Heisenberg exchange interaction.

d) Magneto crystalline anistrophy energy.
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: CP04: STATISTICAL INFERENCE .
Duration: 3 Hrs Max Marks: 70

Instructions to candidates:
i} Attempt all Five Questions.
2} First Four Questions carry 15 marks each with an internal choice “OR"Fifth question carries four
sub- questions of five marks each with an option to answer any four,

£. Any revealing of identification, appeal to valuator and / or equations written will be treated as malpractice

important Note: 1. On completing answers, Enmpu']snrily draw diagonal lines on the remaining blank pages.

1. a) Define : i) Efficiency ii) Relative efficiency
iii) Minimum variance unbiased estimator (MVUE)
b) If T is a consistent and unbiased estimator of 8. Then show that T° and T are

biased estimators of 8 and V@ reply. [9-+6]
OR
2. a) What is sufficient estimator? State Neyman's Fattorization Theorem.
b) Let x,,%; ... ... .... X, be random sample from N(g, %) find sufficient estimator
for p and o?.
¢) Show that in a Poisson population the sample mean ¥ is an u.e and consistent
estimator of its parameter. [4+7+4]

3. a) What is maximum likelihood estimation? State the properties of MLE,
b) Find the MLE of the parameters from the following distributions.

i) fi x:)= EIP lLo<x<om,a>o
ii) fix:f) = r"‘ﬁ 0<x<fB.f>0 [5+10]
OR

4. a) Explain the general procedure of testing of hypothesis.
b) Let. *P" be the probability that a coin results in head in a single toss in order to list

HO: P-% VsHl: p= 1,(4 by tossing a coin 5 times and Ho is rejected if more than

3 heads are obtained. Find the prob of type [ error and 1 - B, power of the test.
[8+7])

5. a) Define:
i)  Critical region
ii)  Most powerful critical region
iii)  Uniformly most powerful critical region.
b) For a Poisson distribution with pdf P(x) =e™™~'x =0, 1, 2........ Find BCR to test
i) Ho! m=m, Vs H,!m=m,; (m;)m, [6+9]
OR
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6. a) Define chisquare (y’) variate. Find its moment generating function and hence.
Obtain mean and Variance.
b) In an expt on immunization of cattle against T.B the following result were
obtained. Examine whether inoculation and contract of T. B are independent

Contracted Not Contracted Total
Inoculated 12 28 40
Not inoculated 13 07 20
Total 25 35 60
(x 5% for 1dfis 3.84) [10+5)

7. a) Derive Snedecore’s F distribution with nl and n2 degrees of freedom.
b) The test scores of students before and after coaching are as follows. Can we
conclude that the coaching is effective?
Before coaching 35 |39 |47 (53 [27 |19 |36 |46 |08 |17
After coaching 41 [37 [45 |56 |31 |21 |47 |41 [05 |12
[tat 5% 105 for n-1=9 df 15 1.83]

[10-+5]
OR
8. a) Explain Wald’s SPRT, OC and ASN function.

b) One dose of each of two drugs for inducing sleep is administrated in turn with the
patients and the no of extra hours of sleep is measured. Determine by using run
test, which of the two drugs is more effective?
Drug A; 1°5,2:6,1:7, 1:6, 2:5, 1:7, 2-4,

|DrugB: 1:6,2:4,1-8, 16, 2+6, 1-5, 2-9,

o W Pl R
2+ 3, 23, 2+9.

U ppzs = 6, Uggys = 15) [8+7]
< 8. Answer any TWO of the following: : [5x2=10]
i) 100 (1-a)% confidence interval for population mean u based on a large sample of

sizZe . E
i) Explain sign test, ' '
iii) Unbiasedness and consistency of an estimator.
iv) Application of chi square.
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