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Part &
Answer any six questwns
Wezght 1 each.

Show that e1genva1ues ofa Hermltlan operator are real. -

What do you mean by expectatlon value of an operator ?

Explain the time-energy uncertainty relation. _-

. What is meant by Identlcal“partlcles 2

Show the .2 and L, are s1multaneously meaSurable

Obtain the matrix elements of J2 a.nd J, fm Jj=302.

. What are Pauli Spin matrics ?-

When can WKB method be apphed"

Give an example for statlonary perturbatlons

.Brlefly outlme the vanatlonal method

Part B ,
Answer any four questions.
~ Weight 2 each.

Prove that % (4) = (P)

1= 81'3’6# ‘?i-,_s indQPendent oftime.

+ ‘
Check whether “*2% s Jineay.

Define a particle exchange operator,

Explain lifting of degeneracy in the context of‘ Zeeman effect

. /" Maximum Weight : 30

 (6x1=6)
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15. How are rotation operators represented in quantum mechanics ?

16. Obtain the poéition operator in momentum representation.

17.

18.

19.

20.

(a)

(b)

(a)

(b)

(4x2=8)

- Part C
Answer all questions:
Weight 4 each.

Derive the general uncertainty relation.
. _ W

Discuss in detail linear vector .space and operators. How does it relate to the wave
function formalism?

Diétinguish between Heisenberg picture and Schrédinger picture. Derive El_u‘enfest
theorem. Fgpmd ; '

or
Get the energy eigenvalues of a harmionic oscillator using creation and annihilation

. operators. SRR

(a)

(b)

(a)

(b)

Discuss addition of two angular momenta vectors J 1 and J,. What are the selection
rules? ' : :

QP = e ey

Starting from angular momentum commutation relations, determine eigenvalues of J2
and J,. What are Ladder operators?

Derive Stark splitting iri_a one electron atom. What are the orientations of the perr;xanent
electric dipole moment of the atom? ‘

Or

Discuss stationary state ﬁertui'bzition theory.f Expléin with the help of an example.

: (4)(4:16) \
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