PHYSICS

“Pirst Paper : Quantum Mechanics and Spectroscopy
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Time Allowed :- Three Hours Maximum Marks : 50
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SECTION - A (Ev=—3)
() . Write the formula for average energy of Planck Oscillators.

i D P A Sroll Bl Gt [T |
(ii) State the uncertainty principlel i o1 Rigr 7
(iii) What is work function? GRIpe AT E?

(iv) What is Gaussian wave packet? TSR T Yde T E?

(v) What is meant by-stétionary states? ¥ Saeen3il | 4T IR

7

(vi) What is trdfismission resonance? YR 31?5"3 FTE?
(vii) Write:downr Schrodinger equation for a particle inside a one
dimensional Box: THAE I @ g SR e fafag |
(viif)What is Raman effect? T Y@ 1 §?
(ix)Define linear operator. Y& HHRep bt TR SIRT |
() ‘In whichregion of electromagnetic spectrum the molecular ro-
tational spectra is present? Rea-gade WAeey & 99— &5 §
e goiF WagH SURed B 87 :
SECTION - B (&ve—g)
Obtain formulae for change of wavelength in Compton effect.

Wmﬁwﬁsﬁﬁwm$mqaww|
- Or

Usmg uncertainty principle, estimate the ground state energy
of the linear harmonic -oscillator. SfAfem Rigra & M “aradt
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AR B 1 Srereen B wolt B T Bifore |
Calculate Planck constant if maximum kinetic energy of elec-
lron estimated is 3.6 eV and 6. 2 eV for radiation of wavelength

W

1600 A and 1200 A respectively.

f8 Y21 R 1600 A 7 1200A @ vom & Ry SR -
T B el 3.6eV TA 6.2¢V B A wiw Fgais B AE
BIT |
Or - :
Explain Davison - Germer experiment wnh figure.
| <frT-srR wain & R wfita =mem Sk
4. . Write boundary and continuity condition, on' the wave func-
tion. - * ‘
T B U= UREMT T |idey i B1 Ry |
Or

Prove that momentum operatoris Hermitian.
Rig P & Fa1 FoRS sheT & 1
5.0 . What is probability of finding a particle in one dimensional
box of width a in groundstate? Calculate. o SR & THRART S
H el JE | BV, A Wi 6 iisar Y ToFET DR |

e Or

Prove that.the eigenvalues of parity operatoris-* 1. .
fog fikm 6 ARG ToRS & M I + 1 3 )
6.- .. Explain'why rotational spectra in case of CO, 'molecule is not
_ obsgryable?
wsnsﬁﬂs CO ag$mqoﬁ@maw‘rﬂﬁﬁw§%ﬂr%?
Or
What is ngld rotator? Explain. Write Schrodinger equation for
it.
?ﬁw%?m@W'mﬁqmwma
| SECTION - C(E“'E—'\‘l) |
. Unit - 1 (1€ - 1)
7. Describe Planck’s hypothe31s for black body radiation. Obtain

expression for average energy of Planck's oscillator and hence derive
the Planck’s formula for the spectral distribution of energy in black

body radiation. HfTHT fafwor & R @ie B Faicd RS
W@l%%ﬁ%ﬂﬂ%ﬁvmmaﬂﬁmw$
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fafaor 31 &1 i BT |
. Or : .
(@ Explain how classical theory fails to explain photoelectric ef-
fect. . _
fa i Rigra yaR-faea w9 o 999 3 759 YR srmef
7 T | |
(b) State and prove Ehrenfest's theorem.

Unit - I1 (@1 — IN) ‘ |
(@) Show that probability density and probability current density
satisfy the continuity equation.

@+V.S=O
ot

Rig v & wilRear 7@ v g YRT T Fma=ar
BT %+V-S=0 DI TIC HaT B4
(b) Obtain reflection coefficiénitsfor a particle when its energy Eis
less than the heigth V, of the'petential barrier for potential step.

7 AT W B SRR B0 A e T B W
TTP! I S5 BT G 51 Sl ER s Akyeet o1 Soelts V2 e

Or

(@ Whatis tunnel effect éxperiment? Explain o dec’dy

ST N TP o — BT B &R BT e i |
(b), Proye‘that eigenfunctions of a simple harmonic oscillator are
orthogonal. SN

Rig Ffore fos wxer Smardt e & Mg Wt enfege 2
(€) "Calculate minimum energy of a proton in ope dimensional box
of 1 A width. Mass of proton m,=1.6X107kg. ~'103 JS o

1A <Irer o TRl afewt 3 TR Wit o8 supre oot oy

AT BT 1 91 IS T = 1.6 % 107 kg, o' 10 g,

Unit : HI (z&1¢ — 1m)
(@ What is Stern Gerlac experiment? Explain. Prove that magni-
tude of spint of electron is 1/2. T TRIE iRy Ty 2 TR (R
BT T FATET B Y= BT giRET /2 8=t

(b) Derive Schrodinger equation for one electron atom in spherical

-
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polar coordinates and sep%u'ate it into its variahles | _
et g e ¥ T geras Gy @ R HISN AR ROT
N I~ PRAT T4 39 IR gAB el o |
Or
(a) Discuss the vibrational rotational spectrum of a diatomic mol-
ecule. ~

T fgu~HIg erqla‘wﬁrqmﬂqgﬁ@a@mﬁaﬁzﬁml

| 1 -ri .
®) If V™= \/——3 e ”® (tHen find the average value of radius of
ra,

‘H- atom. Here ag is.Bohr radius.

R V{ﬁo=\/1—3€"'q’€rar€|s§‘m=tmga?rﬁwzmqrm
. ma, |
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