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B.Sc. (Part-II) Examination, 2019
| - PHYSICS IR
| Third Paper | |
| (Elements of Quantum Mechan:cs, Atom:c &

_ .Molecular Spectra)
Time : Three Hours | - [Maximum Marks : 50
Note‘ : Attempt all the sections .as per instruc-

tions.
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Sectlon-A/EU?:" -3

(Verf Short Answer Tfpe Questiohs)
(sifer o1y 3?1'&11 51g1)

"Note : Attempt aII parts of thls questlon ‘Give an-

swer of each part in about 50 words.
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1. (i)

(ii))

(2)
What is importance of zero point energy

in harmonic oscnlator'?

m%awﬁgmmmﬂm%p

Write down the laws of photo-eléectric ef- |

fect.

- (iil.)
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Deﬁne Compton- wavelength |

meﬁqﬁﬂwé’lﬁm

If an electron is accelerated through o

--10,000 volts what will be its wavelength?

(vi)

uﬁwsﬁa@amoooaﬁﬁaaﬁﬁﬁm
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What do you mean by elgen functlon and -

eigen values? | . |
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What do you mean by' expectation val-

) ues of the dynamical quantities? |
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(3)

| (vii) Calculate the wavelength of first mem-

. Constt. Rd=1.096X 107_

ber of Balmer Serles leen Rydberg

w%'@wa%m:?ru?rﬁa@éeﬁaﬁa%%m.
RESU ﬁl‘QT-ITEE Rd=1. 096x107 M '

(viii) Deflne Spectrum and wrnte down the

name of dlfferent kinds of spec:tra
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(ix)
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—What type of n‘iolecules show pure rota- |

| tlonal spectra and why?

—ﬁmw%m@ggpﬁmqﬁaﬂﬁ
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If the Wavelength' of an electron is 100K,

-what will be |ts wave number‘?
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| Section-B /dUs-d _
(Short Answer Type Questions) |
(g I w2 =)

Note : Attempt all questions. Give answer of each |

quesfion in about 200 words. 5x5=258 |
fY ye I B IR ATl v uTT BT IR
- T 200 T} # a‘*\%rm |

What |s photo -electric effect Discuss Elnstem S

theory of photo- electrlc effect.

: .',mﬁ@amnaam%ﬂ m%gam%snsrﬂé’r:r
| 'és%mwﬁaﬂ%éaqa%%m | |
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Descrlbe Davisson-Germer experlment to

prove the De- Broglle wavelength equatlon

%Wﬁmwﬂﬁmaﬁ%aﬂﬁésﬁe-
aﬁaqaﬁ?asmﬁravha?l%ml

State Heisenberg's Uncértainty' Principle and

describe its physical S|gn|flcance Thus prove

'uncertalnty prmmple relation by usmg gamma-

ray microscope.
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The. W|dth of a spectral line of 7L-—5000;3\ is 10 “A.
n the

Flnd out the mlnlmum_tlme required to retai

excntatlon energy.

5000/&6?11%@6%%%@6%?\3? 10 A 2
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AT BHIfSTE ‘

Find the expectation value of momrehtum 'p'
for the non;malise wave function given below
" w(X) ‘/7 sin —3(- in region O<x<L
%%@WWW%%&WWW
mgqﬁarn:rmﬂa?lﬁv |

5 |
\IJ(X) "L in -L for 0<x<L
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\‘Discuss and prove- .erthogonality-‘of the

wavefu nction v .

WRIBAT ¢ B 3112ﬁ11‘|=r1%1€r o)l %aaa a?r%m ea'
Rz difml ‘_
Discuss time dependent Schrodnngers wave

equation and show that H\p Ey where H is-
'Hamlltonlan

Y 3MenRet @%??Wﬂﬁ’laﬂwairﬁﬁaaaﬁ%e
HQ]TE{@E‘Q% Hy = Ey &l H%&Iﬁﬁﬁﬂqél
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What are the molecular spectra7 DISCUSS vari-

— ous types of spectra .
3rrtrr1aas aviasq G2 %P 3?35 ﬁﬁﬁ BRI T avia
What are the experimental evidences. ,_of'-
X-rays. Discuss '-charar:teristi'(_: X-rays with |
, Jsmtabie-diag ram.,
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What are. the alkaline earth Spectra7 Discuss

the singlet and.triplet fine structure of alkaline
earth spectra |

‘iﬁr&iﬁuaﬁamm%"? qm&ﬁaavmaaﬁmﬁ?r .
Ua%qﬁtwrsqmmﬁﬁaweﬁm
‘ Sectlon C/EUE-,"
" (Long Answer Type Questiohs)
- (e ges) |
Note : Attempt any two questions. Give ‘answer

of each question in about 500 words.

ot & i 5 e e st e o v
T 500 TRIF AR 7vax2= 15
7. | Discuss and find transmltlwty in the rectangu- |

lar potentlal barrier whose total energy E<Vv,

,where V, is the potentlal energy of the par-
‘ tlcle The potential Functlon of potent|al barrler'
is given as:’ | |

V(x)=0 for x<0 & x>a
V(x)=V, for O<x<a

191197 S P-1.0.



- 10.

11.

(8) | |
o AR e sy R $A B3l E<V,
(5TaF v, FoT Y Rerferst St &) ﬁqmrqqrn%%e
5T T difse| fava 313#81 67| %matmq =9
UBR &
V(x)=0 for x<0 & Xx>a
V(x)=V, for 0 <-x < a
Write down the Schrodmger s differential equa—

~ tion for harmonic oscillator and solve it to find

the energy eigen value.

g AT & AfeoR &1 a5 ‘ﬂﬁ’lﬁﬂ%‘?@v

AT $HDT &1 B ST ﬁﬁarmqma%%m

Discuss Bohr's:¥#heory of hydrogen atom. by
drawing energy level dlagram for different spec—

" tral series.
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State and prove Ehrenfest's Theorem

mmmmﬁmwmml

Discuss Rotational-vibrational spectra and_

show the transition energy diagram.
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