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PH-09
June - Examination 2019
B.Sc. Pt. lll Examination
Elementary Quantum Mechanics &

Spectroscopy
Paper - PH-09
Time : 3 Hours ] [ Max. Marks :- 35

Note: The question paper is divided into three sections A, B and C.
Write answers as per the given instructions.
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Section - A 7x1=7
(Very Short Answer Questions)

Note: Answer all questions. As per the nature of the question
delimit your answer in one word, one sentence or
maximum up to 30 words. Each question carries 1 marks.
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What is matter waves?
o NI AT § ?

Defin the uncertainty principle.
rffaar Rigia @ aRufvg o |
Write the time independent schrodinger equation?

Pt IR HNfER Tt frRgu|

What are the physical significances of the wave function
in quantum mechanics?

picH O § a9 et & Aifcie Agw a1 g7

Draw the eigen function for a particle passing through a
potential barrier having the energy less than the barrier
height.

fova AfepT A TR oA dTel T Bl SiFeht St fava
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Write the ground state energy of simple harmonic

oscillator in one dimension.
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(vii) Mention the selection rules for vibrational spectrum.
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Section - B 4x35=14
(Short Answer Questions)

Note: Answer any four questions. Each answer should not

exceed 200 words. Each question carries 3.5 marks.
gus -
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Describe the major experimental results that are responsible
for the origin of the concept of matter waves.

TG YINTCHS YROMMT 1 quie o ST ggref ael &l SfaerRun
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Establish the continuity equation for probability density.

UTRIhdT TFca & foTT ATdcT AHIBRUT I AT Py |

Prove that Eigen values of Hermitian operation is real.

I8 Rig oY 5 efffIne JorRe & Mgy 99 aRdfdd g gl

Calculate the minimum energy of a proton moving in a one-
dimensional box 1 A of 1A width. (mass of a proton m, =1.6x
1027 Kg)

1 AdlerE & v faft siast o g Wie 6t =gHAad Solf dY ToET
PR (M BT GHA m_ = 1.6 x 107 Kg)

What do you mean by degeneracy of an energy level? Explain
by a proper example.
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7) |If Lis angular momentum operator of a particle then prove
that L x L = ikL
afg L fody o1 a1 ol a AaRe & a9 Rig S 6
L xL =ihL

8) Write the boundary and continuity conditions on the wave
functions.

T o R F=d 3R Iracy =g ol foaRgu)

9) Briefly discuss the Stern-Gerlach Expeirment.

T T T Il TN i foeeeT HifTu

Section - C 2X7=14
(Long Answer Questions)
Note: Answer any two questions. You have to delimit your each
answer maximum up to 500 words. Each question carries
7 marks.
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10) Describe the fundamental postulats of Quantum Mechanics.
PicH JiD! & ge1 AfRfEal o1 qui ol

11) Obtain the energy eigenvalues and eigen functions for a
particle in one dimensional infinite potential well.
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12) Discuss the energy eigenvalues of a non-dimensional simple
harmonic oscillator.
T fafiT IR 3madf Srotes & Sooff ML 1 OR =it by el
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13) Solve the Schrodinger equation for hydrogen atom in spherical
coordinates.
Mot et § gago WA & folg SR TR0 @1 &
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