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ENGLISH VERSION

Attempt any two out of three :
(1)  Prove orthogonality of Legendra polynomials.

(2)  Write down expression for grad, div and curl in
orthogonal curvilinear coordinate system. Also.
Write down the equations of grad, div and curl
in cylindrical and spherical coordinate system.

(3)  Obtain Rodrigue's equation for Hermite polynomials.

Attempt any four out of five

(1) Write down the values of scale factors h, h; and
h; in spherical coordinate system.

(2)  For Hermite polynomial, H, (x) =

10

12

4 [Contd...



©)
2 &)

(B)
HG-208]

&)
“)

)

Using Rodrigue equation of Legendra polynomials
Palid = oh o ohs

Usirig Rodrigue equation of Legendra polynomials
p,y(x) =

Using Rodrigue equation of Legendra polynomials
Py (x) =

Attempt any one out of two :

(1

(2)

Prove that, for Legendra polynomials

p—x) = (-1) P(x)

Prove that, for Hermite polynomial

H, (x) = 2¢ Hy(x) ~ Hyy()

Attempt any two out of three :

(1)

@)
@)

Obtain Euler-Lagrange equation by using vaniational
prnciple.

Explain : Lagrange undetermined multiplier method.
Obtain Hamilton's canonical equations by use of
Hemilton's principle.

Attempt any four out of five :

(1)

)

()
“)
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By using electro-mechanical analogies, which
quantity of mechanical is similar to the electric
quantity — Resistance (R).

Which coordinate is treated as an independent
coordinate in Hamilton formula.

Define — Geodesic.

A particle of mass m is moving under the action
of gravity on the surface of a smooth sphere of
radius /. At which angle 8., the particle flies off
from surface.

A cylinder rolling down without slipping on an
inclined plane. Write down the equation of
acceleration.
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(C) Attempt any one out of two :
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Obtain the equation of motion of simple pendulum
by using the method of Lagrange undetermined
multiplier

Obtain, Hamilton's and Hamiltonian's canonical

equation for compound pendulum. Also obtain the
equation of motion.

Attempt any two out of three -

(1)

(2

&)

Write down Schrondinger equation for simple
harmonic oscillator in one dimension and obtain
energy eigen value for it.

Explain — Ladder operator and prove that

[a, at] = 1

Explain — Coherent states.

Attempt any four out of five

(1)
(2)

(3)

“)
(%)

Ladder operator is also known as

Why "m" is known as magnetic quantum number.
Draw the polar diagram of "I, (6, ¢) forl =
landm = + 1 at a point in x - z plane.

Write down the equation for zero point energy.

Give difference between coherent wave packet and
classical operator

Attempt any one out of two

(1)

)

Prove that, the eigen value of L2 js (27 +1) fold
degenerate.

Write note on eigen value spectrum.
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- 4 Attempt any five out of eight : 10

(1) Show that, H, (0) = (-1)® (_Z:r—)'

(2) Obtain Hln (x) =2n H__,(x) for Hermite polynomials.
(3) Show that, H (-x) = (-1)" Hy(x).

(4) Why " 1" is known as undetermined multiplier, in Lagrange
undetermined multiplier method ?

(5) Prove that, the cyclic coordinate of Lagrangian is also
a cyclic coordinate of Hamiltonian.

(6) Define : System point.

(7) Define : Space inversion.

(8) Draw the polar diagram of r; , (0, ¢) for /=2 and
m = 0 at a point in x — z plane.
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