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

PHYSICS
(+hifers fost)

Paper - III

Elementary Quantum Mechanics
& Spectroscopy

(refiss e Tt w A
Time Allowed : Three Hours
Maximum Marks ; 50

This question. paper contains three
sections as under :
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SECTION - A/ @ — #

(i) On the basis of Compton wave lenigth
show the non-existence of electron in
nucleus. B
&9eT TUIRE] ¥ HUrg 7T g AT
5 s@aet Tfew & T w wHN 2 7

(ii)) Write statement of Plank’s quantum
hypothesis.

Wid B FE0zy yfEed  faiEq |

(111)) Define linear operator. _
e ware #® fomw AFT |

(iv) What is the meaning of eigen value ?

T oA AW @ Fan w4 ¥ 7

(v) Write Schrodinger time dependent wase¢
equation. ]
T BN H R TOT FIH FAET

(vi) Write the continuity equation for
probability density.
ifEd gqE @ aad gas e fafEe

(vii) What is potential barrer ?

<" fawa Muw w@ g ¥ 7

(w Calculate minimum energy of a proton
in one dimensional box of width

1A. Given thatm = 1.6 1077 kg and
h o= 10734 J-s.

1A dred & up fpdg g § A
g # gEaq el B mﬁ'rf-ﬁﬂ |
Rt gon & - m = 1.6 <1070 kg T
h =10 55
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What do you mean by spimn bl
¥
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SECTION - B
¢ - 7

UNIT - 1

s - |

What are matter waves 7 State De-Broglie's
hypothesis and explain how it has been verified
experimentally by Davission and Germer's

expenment.

1 a0 @1 & 7 T-aren ofieer T &1 Swd
# §C GNERY 5 fRE wER R ofit S
H TN I UG ® WG HEH

HET

X-ravs with a wavelength of A, = 0.708A

3
undergo Compton scattering on paraffin block.
Find the wavelength of X-rays scattered in the
LT . X .
direction - . Also find the direction of recoiled
electron.
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X-fotot e ey 0.708 A &, YiEA &I

& Z BN oy ad@ ¥ | W™
X-freoll A wore ) worn @ 1 wfiias
Wﬁa’%ﬁﬁﬂﬁml

UNIT - 11

ERIEA |

— Prove that following operators are Hermitian :

4
4 v ﬁ@aﬂﬁqﬁﬁﬁqmgﬁﬁﬁméﬁ%:

x i Ox

D2
P :[Ei] +H L v(F)
2Zm

.3 Prove that -g;(ﬁr) = (FI>.
frg Afrg 1 %<Px>:(‘“x>-

UNIT - 111

e - 11

6 - Explain the properties of wave function.

LXXfEH?W Fad % O B gaaed |
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Wnite down the fundamertal ostilaes of
quantum mechanics.
T2 g Fr Iﬂﬁ?ﬁ; ';J':‘t:?.:rr'r-:-f F1 ga{-a-n- _

UNIT - 1v
G - IV

8  Derive Schrodinger €quation for one =lzctron
atom in spherical polar coordinates and separars
It into its variables, .
90 T gam Hwe |

9 Explain Bohr’s correspondence principle.
UNIT - V
& -V
10  For HCI, the separation of lines in rotational
I

spectrum 18 20.68 c¢m . Determin: the

moment of inertia and bond length of the
molecule.

(4 =163 <1027 kg

HCl % goif Wy ¥ 2 (@i % 9 5 30

20.68 cm_l 2, 39 ¥ FH w8 A @ T

s m #0 1 (4 = 1.63 10727 i)
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L Wha 18 Zeom

: an effect ? Obtain the expression
tor Zeomay Bt P

i pltliing_
RUNRIATEL LR PR Sy S
o B | P Sl R =
SECTION - ¢
gy - §

3 T . ;
12 (@ The wave function of a particle is

-
‘*‘(-"1=\Esin(%{] for 0<x<aq and

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

the expection value of position and
momentum of the particle.

UE B & i bed 49 0<x<a A

‘P(.r)=‘/§sin[%J qqT 39 A% ¥ I
a

¥(x) =0 ZRT @ fpar ST & | B9 @l
Refy qur @& & g ﬁaﬁ TRl
aifoTg |

(b) Calculate the uncertainty in the velocity
of an electron if the uncertainty in its

~— position i1s 0.1 nm.

afe st & Rafy ¥ sfifema 0.1%m
& At T & o @ T U
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13 (a) For the operators y and f", prove that :
garE ¢ oam P, ¥ fg faw @0
@ [8]=in

" e - .
() x- PT #f’t, 32

\)j],) What is wave packet ?
gt fpe @ & & 7

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

@ﬁ? AP @@ F FH AF
£ 1 1
(b) ~What 1s spherical symmetrical potential §

g gufufa R o ¥ 7

14 (a)

15 (a) Explain the working of single beam_-

spectro-photometer with diagram.

e PR WA B FETIG

gty gAFEy |

Explain the P, Q and R branches of the

-+ \ibrational spectra of molecules.
argaﬁﬁwﬁmasmP.QaﬂTR
grarst @1 faae BT |
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