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1) All Questions ar€ompulsory.
2) Figuresto theright indicate fullmarks.
3) Draw neat diagrams wherever necessary
4) Symbols have usual meaning unless otherwise stated.
5) Use of non-programmable calculator is allowed.
(a) Attempt any one :- 10
() State second order homogeneous linear ordinafgrdiitial equation with
constant codicients. Get its auxiliary equation, hence describe the method
for solving the same.
(i)  What is method of separation of variables for solving parti&rintial
equation ? Explain the same by solving Helmholtz equation.
(b) Attempt any one :- 05
(i) Derive equation for integrating factor of general first order linear
homogeneous dérential equation.
(i) Test the exactness of the followingfdiential equation. Solve if it is
exact
(A3+6xy+yY)dx+3(X¥+2xy+2)dy=0
(a) Attempt any one :- 10
(i) Define Fourier's series in the interval {1, . Evaluate the Fourier's
coeficient's and g, a and b.
(i) Find the cosine and sine transforms of f(x) ewhere b is a positive
integer
(b) Attempt any one :- 05
(i) Find the Fourier series expansion for f (x) = x for 0 < xm®& 2
(i) Obtain the Fourier transforms of first order and second order derivatives
of a function f (x).
(a) Attempt any one :- 10

(i) Explain the phase transition in detail and show that at triple point all the
three phases co-exit.

1
(i) What do you mean by particle state and system state? Iféfospin

particles are placed in magnetic field B. Find number of states allowed to
the system.

[TURN OVER



QP CODE : 00019418

(b) Attempt any one :- 05
(i) Write the short notes on Phase space.

dln ZJ
oT -

(i) For an isolated system at temperaflirBrove thatU= kTZ[

(a) Attempt any one :-
(i) Explainthe term a priori probability and thermodynamic probabitignce
get the probability of distribution of N particles at random in k cells. Show
that in the most probable distribution, the number of particles in a cell is
proportional to the area of that cell.

(i) Derive Plank's law for the black body radiation. Discuss the Plank's law
for low frequencies.

(b) Attempt any one :- 05
(i) If the rm.s. velocity of the molecules of hydrogen at.R.1& 1.84 km/s,
calculate them.s. velocity of oxygen molecules at NN Molecular weight
of hydrogen and oxygen are 2 and 32 respectively

(i) Show that at high temperature, the average ggnef a quantum
mechanical oscillator is given by kihe classical value.

(a) Attempt any one :- 04
d°u

oxoy

by the method of successive integration.

() Solve :-

(i) Solve the equation of radioactive decay ,
dN(t) _

dt
Where N (t) is number of radio active nuclei at time 't'.

“AN(t)

(b) Attempt any one :-

(i) Find the Fourier transform of the function 04
1 for |x|<€
f(x) = 2¢
0 forx>¢
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2
(i) The function f (x) :(—j in the range (0, B) is given as

2

09=1+37,

I,.]2

1 1
Hence show that; + -+ +

1?2

(c) Attempt any one :-
(i)

betweere ande + de .

(ii)

enthelpy is constant.

(d) Attempt any one :-
(i)

» COS(X)

. : : 04
Calculate the number of particle states for a particle havingggner

For the adiabatic interaction between Sysfeand systemd\' prove that

A large box of area 1iis divided into small square cells. If one thousan
balls are thrown at random in the box, calculate the most probable number

of balls will fall in the square cell of side 10 cm.

(i)
(c) F-D Satistics.

Find out the number of possible arrangements of three particles in four
cells, assuming they obey : (a) M-BaS8stics, (b) B-E ftistics and




