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B. Sc. (Part - III) Examination, 2021

PHYSICS
(+hfers forae)

Paper - III

Elementary Quantum Mechanics
& Spectroscopy

(srefisr waien qifa O e renndl)
Time Allowed : Three Hours
Maximum Marks : 50

This question paper contains three
sections as under :
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SECTION - A/ @z — A
(i) On the basis of Compton wave length
show the non-existence of electron in
nucleus.
e qORy ¥ A Tv gt w1
% oz Tifys & G W AHA 27
(ii) Write statement of Plank’s quantum
hypothesis.
Wi® B FIH GfFedT far@g |
(iii) Define linear operator. _
Was w@wrm & whEm AE |

(iv) What is the meaning of eigen value ”

T et A & ow wd ¥ 7

(v) Write Schrodinger time dependent ware
equation.
AR B I A qoT wHT e
(vi) Write the continuity equation for
probability density.
T @ dag gasl fbEe
(vii) What is potential barmer ?
< Rrva fwm @ g ¥ 7
(w Calculate minimum energy of a proton
in one dimensional box of width

1A Given that m, = 1.6 1077 kg and
A= 10734 )-s.

1A a2 & v fpdg o W AT
W B AR wi A OB
Rargamt i m) - 16 107 kg FW
ho=107 )
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Sgnd W hat s Rand spectium

qua daen 0 A}
) What do you mean by spiorhal
couplng

X-ordt B Tttt o708 A ¥, AR i@

Fig
T 5 B W oyt ad ¥ | wReE
X‘Wﬁmiﬁﬁmﬁﬁmwﬁm
Wﬂﬁanﬁml

iyl hill {-i"l*l A v R o Husa &

SECTION - B UNIT - 11
W% - e - 10
UNIT - 1 4_-— Prove that following operators are Hermitian :
@ - 4 Rz HfT f5 Pret e e dHTen B9 ¥

- - Hz —
i Ox 2m

What are matter waves ? State De-Broglie's
X

hypothesis and explain how it has been verified
experimentally by Davission and Germer’s

expenment. 5
=1 T & & 7 T-shel aftee & Iwd _ Sl N F

#7 §Q GAAEY 75 6w @R A o i o>~ vauhatdf<x> (x'
H gaN 3@ UG &1 YA Hemd

HT ¢ |

\e

o e o5 () = ().

3 X-ravs with a wavelength of &, = 0.708A UNIT - 111

undergo Compton scattering on paraffin block. = - 111

Find the wavelength of X-rays scattered in the
Explain the properties of wave function.

. . T
direction 7 Also find the direction of recoiled ‘6/‘
a0 GwT % OU Bl FEEEy |

electron,
5 IC ontd...
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Wnte down the fundamental posmulares of
quantum mechanics.
| ATE F Mers Fourms 5 e

UNIT - IV
WG - IV

Denve Schrodinger equation for one =lzctrom
atom in spherical polar coordinates and separase
It into its variables. '

90 T gum Fiww g

Explain Bohr’s comrespondence principle.
A F gaa e B amen e
UNIT - V

= -V
For HCI, the separation of lines in rotational

spectrum 1s 20.68 cm_I. Determine the

moment of inertia and bond length of the
molecule.

(u = 163 x1027 k)

HCl % gt @9zm & 2 @i % 39 % 10
2068 cm™! ¥, 58 ¥ =1 www awpd od T
e @ w0 1 (2 = 163 10727 kg)
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What s Zee

‘ Man efleet 2 Obtai ess
_ : am the expression
tor Zeemany P

Sld'h'lting.

G&qTﬂQﬂﬁaﬂTt?
o A | ? S froren & fee gw

SECTION - C
R - [

(@) The wave function of a particle 1s

qJ(T)= E p oy d
: asm g for 0 <x<ag an

l{"(l') =0 : outside the region. Determine

the expection value of position and
momentum of the particle.

UF FU @ a0 et 4% 0<x<a #
‘i’(.r)=‘/§sin(ﬁj quT 39 &9 § [
a

a
W(x)=0 @ @ B o ¥ 1 A

fafy @ &3 & g " B T
BT |

a1

(b) Calculate the uncertainty in the velocity

of an electron if the uncertainty’ in its
sition is 0.1 nm. |
zf(;sﬁaaﬁ" & Rufy ¥ frfygaar 0.1'nm
2 Tud A F ofvEad B T T
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13 (a) For the operators § and I, prove that:

garE ¢ oqn P, ¥ fag faw 0

@ [&P]=in
(if) P aP 3

\)b,) What is wave packet ?
T e w| ogar ¥ 7

Prove that the eigen value of parity
operator is given by 1.

@ﬁ AP dora & FFE 9H
£ 1 |
(b) at is spherical symmetrical potential 4

ey gutafy R w=@ & 7

15 (a) FExplain the working of single beam-
spectro-photometer with diagram.

e o Wazl-wizmIe F FEATOG B
gfgs @HERy |

Explain the P, Q and R branches of the
vibrational spectra of molecules.

gropail # F v & forg P Q @t R
ora B fEE e |

14 (a)

(b)
e
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