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SECOND SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)
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Physics
PHY 2C 05—QUANTUM MECHANICS-I

(2019 Admission onwards)
Maximum : 30 Weightage

Time : Three Hours
General Instructions
1. In cases where choices are provided, students can attend all questions in each section.
2. The minimum number of questions to be attended from the Section/Part shall remain the sa»
3. Theinstruction if any, to attend a minimum number of questions from each subd section /sub part
sub division may be ignored.
4. There will be an overall ceiling for each Section | Pari that is equivalent to the maximum weightage
of the Section/Part.
Section A
(8 short questions answerable within 7.5 minutes)
(Answer all questions, each carry weightage 1).
1. Explain Dirac bra and ket vectors.
2. Explain linear vector space.
3. Give the basic features of interaction picture
4. State and explain Ehrenfest’s theorem.
5. Briefly explain addition of angular momenta
6. Explain the properties of Pauli spin matrices
7. Distinguish between symmetric wavefunction and antisvmmetrie wavefunction
8. What are the applications of quantum harmonic oscillator
(8 X 1 = 8 weightage)
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Section B
answerable within 30 mmutes)

, wstions '
(4 essay quest wach carry weightage 5)

(Answer any two questions, ¢
srator. Show that :

Explain what is meant by a Her mitian opt
. fud nd
() The eigen values of a Hermitian operator are real a

(b) Eigen functions of a Hermitian operator belongs to different eigen valueg are ony,

o

10. Discuss the problem of addition if angular momentum in quantum mechanj G
Clebsch-Gordan co-efficients for ¢/} = 2 and J; = Y

1. Describe Schridinger equation for central potentials and hence describe Hydl'ogen "

Solve the problem of simple harmonic oscillator using operato:

(7 problems answerable withi
(Answer any four questions ch ca “ry wezghtage 3)

3. M[AL]=[AL L, |=[AL,]-o0. What is the

14. Show that the EXpectation value of the morﬁentumr fo

zero for a stationary state, bound state of a one parti:::

15. Show that the zero-point ener
principle,
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