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Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa ukS vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 9 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two

sentences.            (1x9=9)

ç'u 1- gkbtsucxZ dk vfuf'prrk fl)kUr fyf[k;sA
Write Heisenberg's uncertainity principle.

ç'u 2- tc izdh.kZu dks.k 180θ = �gS rks dkWEiVu foLFkkiu D;k gksxk\

When the scattering angle 

180θ = �

,What will be the Compton shift?

ç'u 3- vkf.od d{kd ,oa ladj d{kd esa D;k vUrj gS\
What is the difference between molecular orbital and hybrid orbital?

ç'u 4- nks 's' ijek.oh; d{kdksa ds js[kh; la;kstu }kjk izkIr gksus okys vkf.od
d{kdksa dks D;k dgrs gS\
What are the names of  molecular orbitals formed by the linear combination

of two 's' orbitals?
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ç'u 2- ladfjr d{kd sp2 esa iz;qDr ijekf.od d{kdksa ds xq.kkadksa dh x.kuk dhft;sA
Calculate the coefficients of the atomic orbitals used in sp2 hybrid orbital

OR

la;kstdrk cU/k fl)kUr ds vk/kkj ij H
2 
v.kq dk cuuk le>kb;sA

Explain the formation of  H
2
 molecule on the basis of  Valence Bond

Theory.

ç'u 3- n`<+ ?kw.kZd ds ÅtkZ Lrjksa ds fy;s O;atd O;qRiUu dhft;sA blds oj.k fu;e
,oa laØe.kksa dh O;k[;k dhft;sA
Derive the expression for energy levels of rigid rotor. Explain the selection

rule and transitions for it.

OR

jeu izHkko dks /kqzo.krk dh ladYiuk ds vk/kkj ij le>kb;sA f}ijek.kqd v.kq
dk fo'kq) ?kw.kZu jeu LisDVªk dk o.kZu dhft;sA
Explain Raman effect on the basis of concept of polarizability. Describe

pure rotational Raman spectra of a diatomic molecule.

ç'u 4- ,dd ,oa f=d voLFkkvksa ls D;k rkRi;Z gS\ mÙksftr voLFkk esa ?kfVr gksus
okys fofHkUu izØeksa dks tscyksULdh vkjs[k ls lfoLr`r O;k[;k dhft;sA
What is meant by singlet and triplet state? Explain in detail the various

processes occurring in the excited state using Jablonski diagram.

OR

ÝsUd dkW.Mu fl)kUr dk dFku fyf[k;sA fofHkUu izdkj ds bysDVªkWfud
laØe.k dks lksnkgj.k le>kb;sA
Give the statement of  Franck-Condon principle. Explain The various types

of electronic transitions with examples.

ç'u 5- f}/kzqo vk?kw.kZ Kkr djus dh rkieku fof/k dk o.kZu dhft;sA
Describe the temperature method for the determination of dipole moment.

OR

nzO;eku pqEcdh; izo`fÙk vkSj pqEcdh; pqEcd'khyrk esa lEcU/k LFkkfir dj
X ds eku dh foospuk dhft;sA
Establish relationship between mass magnetic susceptibitlity and magnetic

permeability and discuss the value of  X.
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ç'u 5- fdl izdkj ds v.kq ekbØksoso lfØ; gS\
Which type of molecules are microwave active?

ç'u 6- LVkWDl ,oa izfrLVkWDl js[kk,¡ D;k gS\
What are Stoke's and Antistoke's Line?

ç'u 7- ysEcVZ-ch;j fu;e fyf[k;sA
Write Lambert-Beer's law.

ç'u 8- pqEcdh; ikjxE;rk dks ifjHkkf"kr dhft;sA
Define Magnetic Permeability.

ç'u 9- DykWfl;l ekslkSVh lehdj.k fyf[k;sA
Write Clausius-Mosotti equation.

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj 150&200 'kCn lhek esa nsa
Answer the following short-answer-type questions with word

limit 150-200                                                                                               (2x5=10)

ç'u 1- izdk'koS|qr izHkko dk Dok.Ve ;kaf=dh O;k[;k dhft;sA
Give the quantum mechanical explanation of  Photoelectric effect.

OR

vkbxsu Qyu ,oa vkbxsu eku dks le>kb;sA
Explain Eigen function and Eigen Value.

ç'u 2- ijek.oh; d{kdksa ls vkf.od d{kd cuus dh n'kkvksa dks lksnkgj.k fyf[k;sA
Write the criteria for formation of molecular orbital from atomic orbital's

giving examples.

OR

,Fkhu esa gdsy ds MOT ds vuqiz;ksx dh foospuk dhft;sA
Discuss the application of  Huckel's MOT in ethene.

ç'u 3- xSlh; HCl ds 'kq) ?kw.kZu LisDVªe esa 20 cm-1 dh cjkcj&cjkcj nwjh ls i`Fkd~
js[kkvksa dh ,d Js.kh izkIr gksrh gSA v.kq dk tM+Ro vk?kw.kZ dk ifjdyu
dhft;sA
In the pure microwave spectrum of gaseous HCl, a series of equally spaced

lines 20 cm-1  apart is obtained. Calculate the Moment of  Inertia of the

molecule.

OR

dEiu LisDVªe ij vugkeksZfudrk ds izHkko dks le>kb;sA
Explain the effect of Anharmonicity on vibrational spectrum.

ç'u 4- vkcU/kh vkSj izfrvkcU/kh vkf.od vkfcZVyksa ds fy, fLFkfrt ÅtkZ oØksa dh
/kkj.kk dh foospuk dhft;sA
Discuss the concept of potential energy curves for bonding and antibonding

molecular orbitals.

OR

Dok.Ve n{krk D;k gS\ H
2 
o Br

2
 dk la;kstu vfHkfØ;k dh Dok.Ve n{krk

0.01gksrk gS] le>kb;sA
What is quantum yield? The quantum yield of the combination reaction of

H
2
 and Br

2
 is 0.01,

ç'u 5- Å"ekxfrdh ds r`rh; fu;e dk dFku fyf[k;sA bl fu;e ds ijh{k.kksa dh
foospuk dhft;sA
Write the statement of  Third law of  Thermodynomics. Discuss the tests

of this law.

OR

f}/kqzo vk?kw.kZ dks ifjHkkf"kr dhft;sA p-MkbukbVªkscSathu v/kqzoh; gS fdUrq
o-MkbukbVªkscSathu dk fuf'pr vk?kw.kZ 6.58D gksrk gS] Li"V dhft;sA
Define Dipole Moment. p-dinitro benzene is non-polar but o-dinitrobenzene

has a definite moment of 6.58D, Justify.

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj 300&350 'kCn lhek esa nsa
Answer the following long-answer-type questions with word

limit 300-350                                                                              (3x5=15)

ç'u 1- gkbMªkstu ijek.kq ds rjax Qyu esa f=T; Hkkx rFkk dks.kh; Hkkx dh O;k[;k dhft;sA
Explain the radial and angular part of the wave function of hydrogen atom.

OR

JksfMatj rjax lehdj.k O;qRiUUk dhft;sA ,d foeh; ckWDl ftldh pkSM+kbZ
0.3nm. gSA vk| voLFkk esa ifj:) bysDVkWu dh xfrt ÅtkZ dh x.kuk
dhft;sA
Derive Schrodinger wave equation. Calculate the kinetic energy of an

electron confined in the ground state of a one dimensional box having a

width of 0.3nm.
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