Total No. of Printed Pages—8
5 SEM FYUGP PHYC5B

2025

( November )

PHYSICS
( Core )

Paper : PHYCSB
( Quantum Mechanics—I )

Full Marks :; 60

Time : 2 hours

The ﬁgures in the margin indicate ﬁtll marks
for the questions
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Choose the »correct answer from the
following :
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Eigenvalue of Hamlltoman operator is
(i) ofef& / kinetic energy
(i) it / pofentiai energy
(i) () = (i) T / Both () and (i)
(iv) 32 *f& / total energy | .
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One Bohr magneton is defined as
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'The sp1n orb1t 1nteract10n has no effect
on, i ; |
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2. wTe ﬁm zmm h ﬁm U 2x6=12
Answer the followmg questlons |
(@) @y @, (% ]
Show 'that, [ ‘13 ]' in.
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Define wave packet. With what velocity
does a wave packet move?
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What are the boundary cond1t10ns which
should be satisfied by a wave function
and its derivative at the boundary of a
potential?

10“14m SRR sa%rﬁ%ﬁmi@w (g
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Calculate the value of lowest energy
of a neutron confined to a. nucleus

of size 1071% m. [Mass of the neutron =
1-67x107%" kg |
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What is the total angular momentum of
an electron? Calculate its value for an
electron in the d-orbital.
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What do you mean by gyromagnetic

ratio? What are the values of orbital and
spin gyromagnetic ratios of an electron?

@Ol RSN Do AT WT S {7 |
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0<x<L IS | 1+3=4

Define é‘xp‘ecta‘tion value of a dynamical
variable. Calculate the expectatlon value
of momentum for the wave function

w(x) f(jls‘nES
L, Logis

in the region O<x<L.
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What are orbital quantum number and
magnetic quantum number? Write down
the value of these quantum numbers for
p and d shells. .
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Write down the wave function for ground
state (yg9) of hydrogen atom. Show
diagrammatically the polar represen-
tation of probablhty denS1t1es fors, p and
d shells '
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Briefly explain the concept of space i
quanhzatmn )
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- What are. 1dentlca1 ‘particles? How can
Pauli’s exclusmn ‘principle be proved
using the concept of symmetric and anti-
symmetric Wave‘i fghctions?f

| 4.(a)f§?WWW@TW|WﬁJ?ﬁ’ﬁB@W
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| Wﬁ”’fm wr ﬁ%r AT %ﬁrfean 1+6=7

Define statlonary state Obtam an
expression for ' the general solution
of the time- dependent  Schrédinger
equation in terms of linear comblnatlons
of statlonary states : : |
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What are momentum space wave
functions? Show that the momentum
space wave function is Fourier transform
of the position space wave function.

TG FRN @l Reds MR | FReR

fex wﬁm m?msg Sfereq |

Obtain the energr e1genva1ues for a
particle confined in a one- d1mens1onal

square Well potentlal

W?/?T/Or
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Obtain ' an express1on for the energy
e1genfunct10n of i a’ s1mple harmonic
oscillator and hence express the ground
state elgenfunctlon usmg the concept of
Hermite polynom1als
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Show the ordering of various possible
terms for 3p3d-configuration using
Hund’s rule.

5. e fitgT R A (oleet @b @R g Gr fers: 4

Write a short note A‘on any one of the
following :

(a) “NC=RA BSAG K| »
Paschen-Back:- effect
(b) &% ﬁﬁﬁﬂﬂ IS

~ Anomalous Zeemalil effect! '
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