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| BSC (PART - I) EXAMINATION, 2015

PHYSICS

| Third Paper-2015 :
(Elements of Quantum Mechanics, Atomic & Molecula
Spectm)

Note :- Attempt questions from all sections as per instructions,
' Section-A (Very Short Answer Type Questions)
Attempt all parts of this question. Give answer of each part in about 50

words. 1x10=1
1. (i) Define work function. Fd%waT @ yRafya S
i) Write down Heisenberg’s principal in term of energy and time.
sEaAaT e W S W F w9 ¥ = fifg
(iii) Explain zeropoint energy. What is its significance?

Wﬁgaﬁa&maﬁmlmwmé?

L Calculate the wave length of an electron with kinetic energy 4 €V.
acV R Tt WA v & atndef A e A

) Whatis Frank-Condon Principle” #m%-wta frzrr s R?

ovid  What are stokes and antistokes line in Raman scattering?
wA-deftn § Rwa o o Y s 62

ii) Write down the term valuc of vibrational and rotational spectra.
W QUi WE @) ofdep ffer

(vii) What is origin of continuous X-ray spectra?
wr X-Rw Wegr @ swfy s 42

X Explain the trem normalisation and write normalisation constant.
i # wWr A oy P fofa

) Explain why only Lyman series is observed in the absorption spectrum of

Hydrogen.
AR Aok i Faw weSow § o wagw § Jh swh 22

wod Apnysndsqa’mmm //:sdiy
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3. Derive schrodinger’s time independent wave equation.

4. Write down Bohr's Postulate for Hydrogen atom,
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Section-B (Short Answer Type Questions)
Atempt all questions. Give answer of each question in about 200
words. ‘ 5%x5=25
2 Give de-Broglie theory of matter waves. write an expression for the de-Broglie

wavelength.
el B wea-at Ry AR T aoed & g S e S s

It the Comptom-shift for a scattered X-ray beam at 90° scatteriﬁg angle be 0.02 A,
Computer:- ' 1 '

(i) Compton wavelength (ii) Compton shift when scattering angle is 60°.

< Fomr 3 90" RERT 8 T HEET R & WY 0.02A &, W HRT
(i) e e (i) $0° W FHreA-fAdvur F A

sife=t % wdA-ag wor wEReT w S ot
The normalised-state of a free-particle is represented by a wave function:
yv(x)= Nem 12a2) Jkx

(i) find the factor N .
(ii) In which region of space, the: particle is most likely to be found.
TE -5 A ARE-SRE, T Y (%) = Ne'(32 22 k2 3 gry = vl
aren &1 -

() s N@ e R |
(ii)m%mmﬁmisﬁmﬁmmmh

Hence obtain the expression for
b, https//www.vbspustudy.com :

the radius of the first Bohr o
Wm%mwﬂﬁmmmm&wwiﬁmmm
Y

- ¥

Write the electron configuratioi) for an atom with Z=21. Determine the values of

£5§1.. S and J for the electom in ground state in terms of ‘h’.

T o 2221 m gdag R R @ 4, g L S TS Ry

e § gdagia & fw n  wd i fafao) '

What is Moseley's law? Derive it using the Bohr’s atomic model.

AT o0 P g &7 A s T ASE & AR T 4 AR .,

Denve Bragg's law for X-ray diffraction in crystal.

e ¥ X-Rwwr & s & A ¥ faw @ Zwfy A

6. Give the theory of vibntional spectrum, find the spacing between the cnergy J,.
S Warw 1 Rrgrea vard o S & 48 R o S 3;
What are the selection rule for pure vibration and clectronic vibration spectra,

Vo3 T S oW Wag & fg deerd a1 82

o~
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Section-C ( Long Answer type Questions )
Attempt any fwo questions. Give answer of each question in about 500 wor

T2 %2y
7. State and prove Ehrenfest theorem. o
e frgra iR aar wies e R

8. In photoclectric effect, the threshold wavelength of a metal is 5000A, find
() value of work function

(b) the kinetic energy of photo electron ejected by wavelength 4000A.
given:h=6.6x 10 Joule-Sec. : '
T 91 & R ed-atried 50004, @ A s S
(a) 34 S =1 7
(b) 5000A T FERT-Fetag A AT 1 R R: h = 6.6 % 10™ Joule.
9. Write Raman effect Explain, :
Theoretically the observed characteristics of Raman spectrum of a diatomic mol
ecule. Write experimental method of obtain Raman spectra.

T S A R3] % w-Ra w1 3 31w S 1 gt
mmﬂlmé@mmﬁaﬁmmf“mfaﬁ:%ﬁj:ﬁ i

10. Give the spectral features of alkali spectra. Draw an energy
dium and illustratc the transition, which give rise to D

&8 TR & Wager RRmA B aa) wii
Hamm feund st D, wa D, Yt i ¥

11. Write down schrodinger’s wave tquation for
and discuss encrgy level when the well s infin

Sec.

level diagram for so-

T Sei-wr R T @

Particle in a square wel} potential

. itely deep,
a?ﬁzﬁn-dafﬂwﬁt@im%mmmqu i 1 :
Jer # Iwl-TR F AoFy iy et i e e
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