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B.Sc. Il Year Examination, 2017 (Uniried Syliabus)

PHYSICS Elements of Quantum Mechanics : Atomic and Moleculars Spectra
(B-218) [M.M. : 50

ime : 3 Hrs.] : . ‘
lote : 9 VE-U7 @) U WUSN-3T, §, ¥, T U9 § ¥ it fosar man 2 <aUs-37 (7 FRIG 7e) H U o7y Fod 5T
3 Frerts o st &1 3 00 @€ A et ¥ wvel-q, @, 2 vd 3 (et 3Tk e) 9l H & 0 £ WD
VS A T WeH S| favgd 3TR e 21 This paper is divided into five Sections-A, B, C, D & E.
Section-A (Short Answer Questions) contains one question of ten parts requiring short answer. All these
ten parts are compulsory. Sections-B, C, D & E (Descriptive Answer Questions) each contains two
questions. Attempt one question from each Section. Answer must be descriptive. Us-31 (Section-A)

=4 @S 3 U W % &% W & o7y IR e &1 Hid HI 2 3 T &l

This Section contains one question of ten parts requiring short answers. Each part carries 2 marks.
1.() Te 0T R SFawer H €, 3Hed! <-Seh Fareedf adesd | A particle is at rest, find its de-Broglie wavelength.
(i) wopTerdYe wTE H gell aghy T €2 What is threshold frequency in photoelectric effect?
(iii) T & 3R g 3 H 99 3R &2 What is the difference between wave velocity and group velocity ?
(iv) afE y a1 Ber &, d y* o 82 aX Bl Bl SRTHRIIBROT @l e faRad|

If v is the wave function, then what is y*? Write down the condition of normalization of wave function.
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("_) qafueH Fifydt & 3R a1 & What are postulates of quantum mechanics 7
. (vi) J-J T T 8? What is J-J coupling?
(Vll) , WW &1 82 What is alkali spectra ? . lar spectra. 3
(viil) faflm yHR & anfoas tagal & am RiRawl Write the name of various types of molecular P ;
(ix) o 3k snfdads wam 3 e R @ g Bl |
~ Write main difference between atomic and molecular spectra. ' oo 2t 7
00 XSt s <agen et et Tt i i 2 3 A T S
Why the emission lines can not be observed as absorption lines in X-ray absorption SP€
@us-9, 9, € vd § (Sections-B, C, D & E)
yRAF @Us | A 9 & mwﬁwma‘oﬁé;l I W 7.5 3id @ ol Wmmf‘&mi:el:a?cg |
Scction contains two questions. Attempt one question from each Section. Each questlonscac tion-é) &)
marks. Answer must be descriptive. i (a;;q—a-q qad
) b e 7 5 SRR X 5 et o R 5 fere s T AT TR Dre
7 sredfires ok o g s 3 fore M a7 € &7 What is Compton effect? BET® e b
" the change in wavelength of scattered X-rays. Explain why is Compton effect eXpef'mantal‘;;:'

observed for visible light rays. ‘ @ &

3. mﬁwﬁaaﬁﬁmaﬁa@am%?wwmaﬁmﬁsﬁwl drex B A @
' i R 3 =i ¥ e @ Refa o
ff¥adar fea-it n? What is Heisenbérg's uncertainty principle ? lllustrate it by a simple exPerlment.
Explain how does the concept of Bohr's orbit violates the uncertainty principle. What will be the
gus-9 (Section-C)

uncertainty in finding a proton within a nucleus of radius R?

BT SRR THEHROT AU BIfSTT i mmsﬁmmwﬁﬂm #if>5E| Establish the time
dependent Schradinger equation and deduce from it the time-independent equation. JRaar
S E o1 U 0T X-3187 & 3rfaer Ifer R ET & %5 A AV, > E g a L dteré o1 sTadreR fava IR
3| gerfgd 5 E <V, 89 I ¥l TR B qRear AR &1 A particle travelling with energy E along X-axis
"has in its path a rectangular potential barrier of height V, > E and width L. Show that their is a finite
probability of transmission even s VR [|us-< (Section-D)
a1 @7 R @ &° WA ETERIo (Ho) ¥ <oz 3 Mf¥a Afvrdt ot faxor fSE | FRRISH =AY (Ho) &
areR g o gRT 3 Aot 7 e {59 TR @1 IS &2 What is Bohr's theory ? Describe the observed
series in the spectrum of Hy atom. How have they been explained from Bohr's theory of H2 atom ?
Fﬁwmvjﬁga%wﬁaa%ﬁﬁaa‘m#@mﬁaﬁﬁmwﬁml = T Hifdd Hew € ? uI3ell
o1 317 O GaEe) F2T 53 GIRT UG R T 1S T TRl Y Aot HRIead gelagie oY e S
aiﬁﬂ.ll 'Giye '? brief acc;u?t ;f v?rious lquantum nun?bers relating to vector atom model. Give their
physical significances. State Fau i's exclusion principle and de i ; .
electrons which can occupy a given shell. i TICSdil the maximum num-ber of
_ Qus-3 (Section-E)
eTfd o FRaRTopes 310] a1 9 Ui RagH # & AN sl & die 3RIeT: AT, = M ovar R
3rop3iT B AT gt 1 Bifsiel Show that for pure rot fi que .
: ational spectrum of diatomic molecule the

wave number difference between the consecutive lines is : AY, = h )
: e Estimate the internuclear

distance of the atoms of a diatomic molecule.

R SOl & e X IaEH & e wal @1 aof B 3rerdl.
Give an account of salient features of near infrared spectra of Jim,m for weR & Hl?:ﬁé?
explained ? Ic molecules. How are they’

Scanned with CamScanner





