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Instriuciions to candidates:
Attempt any five questions including Q.No, 9, taking into account the internal options. Marks are

shown on the right.

2. Any revealing of identification, appeal 10 valuator and |/ or equations written will be treaied as malpractice.

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

1. a) Explain the conversion of a linear differential equation to an integral equation

and vice-versa,
b) Show that the integral equation: y(x) = _f;{x + t) y(t)dt + 1.,is equivalent to
the differential equation y''(x) — 2xy'(x) — 3y(x) = 0,¥'(0) = 0.
[10+5]
OR

2. a) Discuss solution of Fredholm integral equation by the method of successive

approximations,

b) Using the method of successive approximation solve the Volterra's integral
equation y(x) = 1+ x + [(x + t) y(t)dt [10+5]

3. a) Discuss with an example the solution for non-homogeneous boundary value
problem using Green function.
b) i) Find Green's function for given boundary value problem y" 4+ w®y = f(x)
where, f(x)is known function and v satisfies the boundary conditions with

y(0)=0, y(L)=0.
ii) Find the Greens function, the extends from ‘—ootpes’ 2.,
y'"' —k*y = f(x),y(+oe) = 0. [5+10]
OR
4. a) Discuss the Green’s function in terms of eigen value expansion
b) Discuss in detail Green's function in higher dimension. [5+10]

5. a) Using bisection method, find the real root % -2x-5=0, correct to three decimal
places.
b) Find the cubic polynomial which takes the following values v{0)=1, y(1)=0,
y(2)=1 and y(3)=10 Hence, or otherwise, obtain y(4).
¢) Discuss the Lagrange's interpolation formula. [S+5+5]
OR
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6. a) Discuss the numerical integration. Derive the trapezoidal rule and Simpson’s

1/3™ rule.
b) Apply Runge’s formula of second order to find approximate value of v when
x=1.1, given thati—:=3x+}rzandyf=1.2 when x=1. | 10+5]

7. a) State basic properties of group.
b) State and prove that the schur’s lemma 2. |5+10]
OR
8. a) What are classes? Obtain the multiplication table for Cs, group and hence, find
the classes C,..
b) Discuss in briefly the axial rotation group SO(2). lllustrate with example.
[8+7]

9. Answer Any TWO of the following: [2x5=10]

i) State and explain Volterra equation of first and second kind.

ii) Discuss the properties of the one — dimensional Green’s function.
iii) Outline the produce followed in least square cure fitting method.
iv) Discuss the set of rules to construct the character table.
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1. a) Discuss the random walk in 1-dimention.
b) Explain the classification of ensembles,

¢) Discuss the properties of entropy. [5+5+5]
OR
2. a) Explain quasi work done by pressure.
b) Discus the distribution of energy between systers in equilibrium, [5+10]

3. a) Calculate mean values in a canonical ensemble.

b) Discuss about partition function and their properties. [10+5]
OR |
4. a) Establish grand canonical ensemble,
b) State and prove equipartition theorems. [6+9]

5. a) Consider a “gas” of only two particles. Each particle can be in one of the three
possible quantum states s = 1,23, How many distinct ways one can put two particles
into three single — particle states,

b) Formulate a statistical problem in terms of Maxwell- Boltzmann, Bose —Einstein and

photon and Fermi-Dirac statistics |5+10]
OR
6) a) Derive Planck's law of black body radiation.
b) Discuss identical particles and symmetrical requirements [10+5]

7. a) Establish Langevin equation for Brownian motion.
b) Calculate the mean-square displacement and hence develop Einstein’s relation.

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

OR
8. a) Related to Brownian motion establish Nyquist’s theorem.
b} Establish Wiener —~Khintchine relations related to random functions. [5+10]
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9, Answer any TWO of the following: [2X5=10]

a) A box is divided into 5 similar cells. Find the number of microstates
corresponding to the macrostate or distribution (3,2,2 0,1).

b) The wavelength corresponding to maximum density of radiation from a
black body at 1500K is 2000nm. If in the solar radiations the wavelength
corresponding to maximum energy density is 550nm. Calculate the
temperature of the sun.

¢) A gas has two particles a and b. Show with the help of tables how these two
particles can be arranged in three quantum series 1,2,3 using (i) Maxwell-
Boltzmann (ii) Fermi —Dirac and (iii) Bose-Einstein statistics.

d) Calculate the Fermi energy at T = 0K for copper metal.

Data given;
T=0K
Copper density =9 glem’
Atomic mass of Cu=635g
One conduction of electron N/V = 8.4 X 107 electrons /cm’

Mgy, = H}'ﬂg.

Rt
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. a) Discuss tight binding approximation method of band energy calculation,

b) Explain Augmented plane wave method (APW). [10+5]
OR
a) Explain a phenomenon of colossal magneto resistance (CMR).
b) How do you measure effective mass of the charged particle from cyclotron
resonance? [10+5]

. a) Explain ongin of Landan energy levels.

b) Discuss degeneracy of Landan energy lewel in its ground state. [10+5]
OR

a) Arrive to the expression for cyclotron frequency of Bloch - electron,

b) State and explain de Hass van Alphen (dHV A) effect. [10+5]

a) Derive Hamilton’s equations of motion.

b) What are normal modes of vibrations? [10+5)
OR

a) Establish Bolzman Transport equation considering relaxation time approximation,

b) How do you calculate relaxation time? [8+7]

a) Establish a spin wave dispersion relation.

b) Explain ferromagnetic domain and Bloch wall. [ 10+5]
OR '

a) Explain Neel's two sub lattice model of Antiferromagnetism.

b) Discuss classification of ferrites based on cation distribution. [ 10+5]

Write short notes on any TWO [2x5=10]

a) Application of magneto resistance materials.

b) Difference between neutron diffraction and X-ray diffraction of ant ferromagnetic,
¢) Reduced zone scheme.

d) Explain electron orbit and hole orbit.

WEAEN

lofl



Duration: 3 Hrs

Reg. N-DJ

KLE Society's

Belagavi.

BE

Third Semester M.Sc. Degree Examination Dec- 2018
CP04: STATISTICAL INFERENCE

Raja Lakhamagouda Science Institute (Autonomous),

Max Marks: 70

f

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

Trstrvctions fo candidotes:
1) Attempt all Five Questions,

2) First Four Questions carry 15 marks each with an internal choice “OR"Fifth question carries four

sub- gquestions of five marks each with an option to answer any four.

i) f(x: 8) = 3

s b x <,
: D<x<'fl U< e

OR

OR

4. a) Explain the procedure of testing of hypothesis.
b) f(x:6) = (1+ 8)x°
testing. Hy:@ = 1 against H,: 8=2 based on a single sample value with x < 0.5 as
critical region. Find a and 8.

a >0

>0 0<x<1.

1. a) State the properties of a good estimator. Explain any two properties.
b) Show that in Poisson and normal population, sample mean £4is an unbiased and
consistent estimator of their parameters.

3. a) What is sufficient estimator? State Neyman's Factorization theorem.
b) Show that sample mean ¥ is sufficient for the parameter A of Poisson distribution.
¢) Find the value of parameter 8 by the method of moment estimator (MME) for

the pdf f(x) = Be™.:x = 0.

[7+8]

2. a) Mention the various methods of estimation. Explain method of maximum
likelihood estimation. .

b) Find MLE of the parameters from the following distributions.

i) flx:a) = - x™

|5+6k4]

[5+6+4]

[8+7]

S. a) If x and y are the two independent chi-square vanates with n; and n; df. Then find
the distribution of * Iy

b) The following printing mistakes per page were observed in a book.

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

No of Mistakes / Page: 0 | 2 3 4
No of Pages 31 34 21 12 02
Fit a poisson distribution to the data and test the goodness of fit. [8+7]
OR
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6. a) Define F variate and derive its pdf.
b) For the following data test whether mean weight of Group A is greeter then

Giroup B. [10+5]
Group A Group B
Sample Size 07 05
Mean 50 KG 48 KG
Standard Deviation 03 KG 02 KG

7. a) State and prove Neyman - Pearson Lemma.
b) Let x be discrete random variate having the pmf.
fx:@)=0*(1-)* : x=0,1

= Otherwise
Construct SPRT of strength (e, ) for testing Hy: 8 = 8, against Hy: 8 = 8
[8+7]
OR

8. a) Explain sign test for single sample and paired sample.

b) Scores on a clerical aptitude test conducted toa batch of 6 secretariat and 7
directorate clerks are given below test whether two groups have the same scores
by using

i) Run test ii) Median test

Scores for secretanat clerks |40 {35 |52 |60 |46 | 55
Scores for directorate clerks |47, [ 56 |42 |57 |50 |57 |62

[W025=3, w.975=10  jZ—3.84] |7+8]
9. Answer any TWO of the following: [5x2=10]
i) 100 (1-a)% confidence interval for population mean g based on a large sample of
s1Ze n. '

ii) Explain the procedure of wald's SPRT.
iii) Mann- Whitney Wilcoxen U test.
iv) Properties and applications of chi-square test.
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