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Paper Code : 40106

B.Sc. (Sem. Fifth) Examination, 2024-25
PHYSICS
Paper : B-006
(Quantum Mechanics & Spectroscopy)

Time : Two Hours | [ Maximum Marks : 75

Note : Attempt All the sections as per instructions.
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Note : Attempt All ten questions. Each short ques-
tion carries 02 marks. Very short answer are
required not exceeding 75 words.
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Define linear operator and write down the
expression of momentum operator.
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Show that, [X,px] = ik
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Define non-degenerate & degenerate eigen
states.
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State Heisenberg’s uncertainty principle.
Write down its two applications.
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Write down the potential function of
rectangular potential barrier.

TS AR 499 370y & o f{va $oq
fafaw)

40106-B-006 )

®

(2)

(M)

®

@

In which series of H-atom. spectra mvolves
visible region?
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Define spectrum. What are the molecular
spectra?
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Find the maximum velocity of electron
striking the target of X-ray tube operating
at 10 KV.
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Explain line structure of Hat line
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Define continuous and charactensnces

X-ray
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(Short Answer Type Questions)
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Note : Attempt any two questions. Each short

question carries 15 marks. Short answer are

required not exceeding 200 words.
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What is meant by Hermitian operator? Show
that Hermitian operator have real eigen values.
Find the value of the constant B that makes ¢
- sz). What

an eigen function of operator ( ddx22

is the corresponding eigen value?
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Derive Heisenberg’s uncertainty principle by
the help of quantum mechanical operators. An
electron is confined to a box of length 1.1>10"m:
Calculate the minimum uncertainty in its velocity,
Given m=9.1x10'kg, h=1.05<10"J.S.
s Rigia #1 =g B T FoEzs TEn
1.1x10°*m & =99 a5 difHg 21 396 97 3 s
e & o S &= ™, m=9.1x< 107 ke,
h=1.05x103*J.S.

What is Moseley’s law? Derive it using
the Bohr’s atomic model. With the help of
vector diagram explain L-S and J-J coupling
schemes.
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Describe in brief the various types of molecular
spectra. Write a note on Stern-Gerlach
experiment.
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Section-C / @Us-|
(Long Answer Type Questions)
(el vl ue)

Note : Attempt any one question. Long question

carries 25 marks. Long answer is required
not exceeding 800 words.
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Derive the Schroedinger relation for a linear
harmonic oscillator and solve its eigen values

and eigen functions. Discuss the significance

of zero point energy.
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Describe the vector model of the atom.
Explain different quantum numbers associated
with it. State and prove Bragg’s law of X-ray
diffraction.
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Write down the Schroedinger’s wave equation
for a particle in a one dimensional box. Solve
it to obtain eigen function and show that the
eigen-values are diserete. Discuss P, Q and R
branches in the rotational vibrational spectrum
of a diatomic molecule.
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