PHYSICS
First Paper (Quantum Mechamcs and Spectroscopy)
Time Allowed : Three Hours - Mammum—Marks 50
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\ ' Part-A (3F7—3)
1. (i) “Plovspectral energy distribution curve of a black body at three
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different temperature. 9 SIeTI—3(eRT TIg P HRH 95 P 11T
TggH Sl 9awor 96 T = |
(i) Give the physical significance of electric quadrupole moment
of the nucleus. TR & e agder sl @1 e fdwr SR |
(iii) Define linear operator. Y&/ HbRD P! gRAST T |
- (iv) Write Planck radiation formula. @i fafe=or g il |
(v) What is phase velocity? &em O &47 &7
“(vi) Plotenergy eigenfunction forn= 1, 2 in.a one dimensional box.
TR A & T n = 1, 2 3 ol AT A, JeRK
BISR | ' _ S
(vii) What is transmission resonance? URTFH SFJTR @ S?
(viii)  Differentiate between hydrogen and deuterium atoms.
TESeE vd gl gl § g AR o
(ix) What is the order of spacing between vibrational energy states?
T ol R B AL RIS P Ife T Bl 87
(x) What is Bohr Magneton? SRR FT-icis @41 BT 87
' Part-B (ARI-9) ‘
2. Calculate the minimum energyof:a photon who can transfer its 50%
' kinetic energy to a statiofiary electron. ‘
LR mﬁwwwﬁmqﬁmﬁwmﬁ%ﬁw
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g |
OR (M) : .
N E;{plain' How'classical theory fails to explain p‘_hot.oelectrig effect..
cr L RREAT ﬁ;@ﬁ,'mﬁgﬁqmaﬁm’ﬁﬁmmmé%?
A | | | _ |
317 ( ‘Using the uncertainty principle show the non-existence of electrons
in nucleus. ;
laﬁmﬁ@ﬁﬂﬂm,ﬁqmﬁsﬁﬁhémﬁml
| ; OR (@) ’ - |
Prove that eigenvalue of Hermitian operatorisreal. -
R Bifor P 2 WPR B T ¥ IR T
4. ' Explain the concept of negative effective mass:

OR@D;.

| Distinguish between phase veldqi_,ty and group velocity. "
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1. (a)

(b)

)

What is tunnel effect experiment? Explain o -dec,ay

OR (3)

Explain relaxation time. R#1ify &Te BT W=y |
Derive the relation between exchange integral and Weiss constant.

RfE THbeH 9 A9 FCIe & TS T D YA DI |

OR ()
What is fine structure of spectral lines?
el XIS B GEH a1 a1 oK 87

Part-C (IFT-4)

Explain Davison Germer? Experiment, Give figure.
ST SRAR YT Y @ A | f s
Derive an expression for the shift in wavelength in"Compton effect.
DS T4 | T favema & e aioie s AR |

OR ()
Derive the time independent-Schrodinger wave equation of a particle.
&M oo & forw @i slE AT T W G HIRT )

Prove commutation relatien : l:L,r ' Ly] =ihL,

: mﬁﬁﬁww—a[ L'];-‘iltL 31 Rig i |

8. (a)

- ®

@)

1

®

One dimensional square potential well has width a and depth V..
Calculate trafismission coefficient for a particle having pOblthC

energy valtie, ¥ f3ig 77t fiwa g 61 der a w4 oRftg e V.
_%lmaﬁaﬂmmﬁw$ﬁwmﬂwaﬁﬂwmﬁ

Whatis.zero point energy of a simple harmonic oscillator? Prove

_ 1 A :
that'zero point energy is Ehv. T 85 ol T 87 g @ifoe s

TS G maﬁ“a\amaﬁr@faﬁmﬁ -lihv B ¥

OR@M)
Calculate expectation values of potential energy and kmetlc energy
of a simple harmonic oscillator in ground state. T IR § zm%f;[
o Reftrer, 7 RS St Y srcaren 7 s iR
Calculale rmmmum energ,y of a proton in one d1mens1ona1 box of
14 width. m = 1.6x107kg. h=10*JS
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‘W_
DT i m = 1.6x107kg. h=10*JS .
9. (a) Explain what do you understand by molectlar spectra. How is it
different from atomic spectra? Whatare qualitative features of -

molecular spectra? ST CaH 3 S G41 FHE &7 T THVIED

W 3 5 yar A 87 mﬁm@m%wamwt?
() What is rigid rotator? Explain:-“Write Schrodinger equation for it.

3g oot &7 e B s e SRR, TR fafaw |

. OR () |
(@) Discuss FrankHertz experiment and the results obtained.

e gol AN Td $9 IR ol e HifT |
® Explain(Raman Effect. ¥ 41d 31 Ga<=y |
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