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Instructions : (1) Attempt all the questions.
(2)  All questions carry equal marks.
(3) Symbols used have their usual meaning.

1. (a) Prove that cos(x) = J,(x) +2 2:(—1)“ Jon (). 7
OR
Prove that J  s(x) +7J, , 5(x) = (2nx_+8) Jo 4 4(0.
(b) (i) Prove that J (x) = (—=1)™x® G i) [Sii x). 7

(i)  Prove that Jl(x) \/7 sin x

(1) Prove that Legendre polynomial satisfies the following orthogonality

relation.
+ 1

2
f P_(x) P (x) dx= ntl O mn.
-
(i) To calculate Gama function 7y (— 5/2).

2. (a) Obtain Hamiltonian principle from Newton’s equation of motion. 7
OR
Distinguish between Hamiltonian formulation and Lagrangian formulation.

(b) Derive Euler Lagrange’s equation of motion using d notation. Discuss it’s
physical significance. 7
OR
Obtain the Hamiltonian for a change partial moving in an electromagnetic field.

3. (a) Find the Solution of Schrodinger equation in the interior region of a three
dimensional square well potential. 7
OR
Write the radial schrodinger equation for Hydrogen atom. Separate this equation
in Parabolic co-ordinate.
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(b)

Starting with differential equation 7
d’L oL
pdpz +[2/+2-p] ap+[r—l— I1L(p)=0

Obtain the normalized radial wave function for Hydrogen atom.
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OR
In case of anisotropic oscillator establish eigen value equation for energy and
show that how it lead to energy eigen value E_.

Explain in brief : 7
(i)  Hibert space
(i) Hermition operator
(111) Unitary operator
OR
Define projection operator. Show that the sum of all the projection operator is 1.

N AN
Obtain the relation A =Y a Pa.

Provethat<x\l/5\¢>:—2£ni%. 7
OR

Discuss in detail about Space inversion.

5. Answer in short : 14

(1)
2)
3)
“4)
(&)
(6)
(7
®)
®)

Write down Bessel’s differential equation.
Write down values of Hy(p) and H,(p) for Hermite polynomial.

Define Gama function.
Write down value of P;(x) for Legendre polynomial.

What is geodesic ?

Write down Lagrangian for L-C-R series circuit.
State Eulers theorem.

Write down Lagrangian for simple pendulum.
Write down equation for Bohr radius.

(10) Write down energy eigen value for n = 0 isotropic oscillator.
(IT) Write commute condition between ¢ and L,.

(12) [T, %)=

(13) Write down the radial wave function for H atom.
(14) Give the definition of Parity.
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