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Q.l. (a) Prove that Jn-r(x) + Jn*r(x) : (2nlx) Jn(x), and (6)

(a)

(b)

+1 
oR

Prove that I *'P.(x)dx =0 for m < n
-l

Prove that [1-2tx + (ytn is the generating function for Pr(x).

(6)

(6)

OR
I

(b) Prove that I n<*>a* =1 for /: 0
0

Q.2. (a) Show that the shortest distance between two points in a plane is a straight line.

OR
(a) Obtain Hamilton's principle from Newton's equation.

(b) On the basis of electromechanical analogy, obtain Lagrangian for series L-C-R electric

circuit. (6)

OR
(b) Obtain Hamilton's equations of motion. (6)

Q.3. What is Isotropic oscillator? Write its radial wave equation. Make appropriate transformation

of dependent variable to reduce this equation in a form identical to that satisfied by Associated

Laguerre polynomials. Hence, obtain the eigen values and eigen functions of the Isotropic

oscillator by a way of comparison. 
OR 

(13)

Obtain the radial wave equation for Hydrogen atom. Hence solve it to obtain its eigen values

and eigen functions. (13)

Q.4. What is the Hilbert space? Explain the Schrodinger representation of continuous basis.

Hence obtain the representation of ilW| and plyt ) in t..-. of continuous basis. (13)

OR

Explain the effect of rotation generator on the vector field. Hence prove that

llx, Ivl = il,z. (13)

(6)

(6)

(6)

P.T.O.



QUrz
Total marks: 10

(1) Why is the self adjoint operator called hermitian operator in Hilbert space?

(2) Write the radial wave equation for three dimensional square well potential, for r > a.

(3) What is the energy eigen value of anisotropic oscillator?

(4) What is the value of Js(xX

(5) What is the value of J,(0) for n * 0?

(6) Define Unitary operator

(7)J-,(x)=....xJ,(x)

(8) The geodesics ofa spherical surface are

(9) What is momentum space?

(10) What is a'Hodograph'?
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