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Paper Third : 2012 Annual
Physical Chemistry

UNIT - 1
(o) sitfgar ar Fitaor H arenfraw & AR dwm & wo i e
#fC|  Express Schrodinger's wave equation in the form
of Laplacian and Hamiltonian operator.

(@) 300 #iex nfdy o & &1 & 7y A gT e A Ry § afafpaaa
& oren IR | afd vk ¥ § afaffaaar 0.001% &)

Calculate the uncertainty in position of an electron moving
with velocity of 300 m/s. If the uncertainty in its velocity is
0.001%. |
m,=9.109 x 10" kg, h=6.62 x 107 Js.
(@) ST ? el What is Compton effect ? Explain.
OR

(1) 'a" dvew arer - Feita g A e e 5 'm' e & whor o) St

O A T & aRee RT |
Calculate the energy and wave function of a particle of mass
'm' moving in one-dimensional box of width ‘a".

@ PrfifRm s o . (1) o Ros Riteor @ am &
(ii) waToem Tifef & sfwita
Explain the following : (i) Effect temperature on Black-body
radiation (ii) Postulates of quantum mechanics
UNIT - 2
(o) ST e Rvavee HY SERIET & H, 310] 1 0 S |
Explain the formation of H, molecule of valence bond theory.
() sTrewed} o Ryt Feeit STTToNeR ATl Wl BT BT QTRE ZRT ST
Explain the bonding and antibonding molecular orbitals by
electron density diagram.
a OR
(21 sp? emfea wary & fore b wor Y TomT Hifvg )
Calculate the wave functions of the sp? hybrid orbitals.
() TOMoNT TRl & SN & IO warn & fmior & R stvemes 1
faf)  Write the necessary conditions for the
combination of atomic-orbitals to form molecular orbitals.
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UNIT - 3
(1) Ui aoisen Y werren & Ree Rrmamifas sy i a aa we @
T ST G IR |
Derive an expression for the determination of bond length of
a diatomic molecule with the help of rotational spectra

(=) Torelt e orerelt e 3 il G S |
Explain the energy levels of a simple harminic oscellator.

(V) FaTozA R & AR W T O o varell i sy anmma
Explain the formation of- Stokes and Antistokes lines by
quantum theory. -

| OR ) | |

(37) YISO Y STTIRUM & IR R W oo A sarem A | Explain
the Raman effect with the help of concept of Polarizability.

(@) HC| vy 3 fore it woa gfr AW 867 x 107 MHz R {sm oy
fore o Frpaiss 6 sorer R | |
Fundamental vibrational frequency of HC! is 8-67 x 10’ MHz.
Calculate the force constant of this molecule.

() ol Aol o FweaTrE wienE W T e | Explain the

effect of lsotoprc substitution on Rotational spectra
UNIT - 4

(a7) Shn-$iveA i R e )  Explain Franck-Condon principle.
() FH AT ARYRRAT T IINEIT A WA |

Explain the energy transfer process by a suitable example.
(%) werrararm & T e ) Wirite the laws of photochemistry.

OR
(a)mg@ﬁ@%aﬁﬁhwﬁ@ﬁmm@@aﬁ%mm%wm
R BN | Arrange the different electronic transitions

that take place in molecules in the increasing order of their
energies.

() mmﬁmﬂ@#ﬁrwmﬁm@ﬁm
Explain the phenomenon of Phosphorescence and
Fluorescence by Jablonski diagram.

(M) nEm g Rid 7 What s photosensitization ?
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UNIT - 5
(=) g el v vt Y avow fafrsr sl A )  Describe the
temperature method for the determination of dipole moment
(@) Frafafaa w Rl fofad |
(i) Swmitcfia # gt Fraw - (i) g P ggfa
Write notes on the following : |

(i) Third Law of Thermodynamics (ji) Magnetic Susceptibility
OR

(o) Py Wﬁméa@ﬁmwﬁu&wﬁﬁmmt?
How can you determine the structure of molecules with the
help of dipole moment ? |

(@) Pt « e - () sfeg-A wimo (i) v S
Cofe s Explain the following : (i) Clausius-Mossotti
equation (ii) Nernst Heat theorem.
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