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ENGLISH VERSION

Instructions : (1) All question carry equal marks.

1

2

3

(2) Figures to the right indicate marks.

Answer the following questions : (any two) 14

(a)

(b)
(©)

(d)

Define Gamma function and discuss about equivalence
between them.
Write a short note on Dirac delta function.

Expand (a+bx+cx) in a series of

(1) Legendre and

(2) Hermite polynomials

Using the generating function of the Bessel functions,
prove that

(1) cosx=Jy(x +22 )" T (x)

(2) sinx=2 Z:::l(“l)nH Jan41(%)

Answer the following questions : (any two) 14

(a)
(b)
(©)
(d

Explain the advantages of the Lagrangian formulation by
illustrating it with an example.

What is a constant of motion ? Obtain the constants of
motion.

What is gauge transformation ? Explain by taking an
example.

Define the term canonical transformation. The transformation
equation between two sets of coordinates are

1 1 1
0= log(l+qA c05p) P= 2(1+qé cos‘p)qé sinp,

Show that these transformations are canonical.

Find its function.

Answer the following questions : (any two) 14

(a)

(b)

Solve the eigenvalue problem for a particle in a spherical
symmetry with V(r)=Vy; r<a and V(r)=0 for r>a.

Show that E, = % <V > in the stationary states of the
hydrogen atom.
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(11)

Separate the Schrodinger equation for the hydrogen atom in
an extended electric field in parabolic coordinates.

Obtain the normalized radial wave functions for the
isotropic harmonic oscillator.

4  Answer the following questions : (any two) 14

(a) Explain various dynamical variable and linear operators.

(b) Discuss about unitary transformation induced by translation
of coordination frame. Obtain the relation between the basis
state |x> and |x>'.

(c) Discuss the effect of rotation on vector field.

(d) Describe the effect of time reversal on a quantum system.

5 Answer the following questions in short : 14

(1) Write the order and degree of equation,

y=x (d3y/dx3)+(dy/dx)4.

Find out B(y, %)

Define Beta function.

Calcualte Jf (X)S(xz—az)dx, if f(x) is even.

Define phase space.
Why the multipliers are called undermined ?

Show that Xg;(Q; generates the exchange transformation.

Write the equation of reduced mass.
Write the energy eigen value equation.

Mention the formula of potential energy for isotropic
oscillator.

Define phonon.

(12) What do you mean by Hilbert space ?
(13) When the parity is said to be conserved ?
(14) What is Hermitian matrix ?
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