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Note : Section tAr, containing 9 very short-answer-type questiong b compulsoly.
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 -'At
frqifu qfdd5t cdi 6 BR v{' sr A srdt d t r

Answer the following very short-answer-type questbns in one or two sentences

os)
qr< 1 Ersfrryrf or erftFailar fu<r< ftMr

Write Heisenberg's uncertainity principle.

qfi z. tfum d+.r 1,ti gr-d s-qf il fioT-{o, ftfuc r e{rgf{ qn s+o-rq {qr tz
Write the operators for linear momentum and total energy. What is Eigen
value equation?

crc g. d'sr qsqJufiq oflot d ffiq €trs{ gRr lrrkr E}i qrd 3Trtrdfi o€rdt ol sqr 6{i
B?

What are the names of molecular orbitals formed by the linear combination
of two 's' orbitals?

saq a. fu-w ron d ug qgfitAs Hfuq t?
Which type of molecules are microwave active?

lrt s . CO2 qg t ftrfli oqq fuTr( t?
How many modes of vibration are there in CO2 molecule?

q{;r 7. fu-fl q-6R d iig d IR erfru v-q sr{ qfrq t?
Which type of molecules are IR inactive but Raman active 2



sq=r 8. ds Hdq fl {{sqrflfi qH Tqr t?
What is the numerical value of Bohr Magneton?

Te;r e. trqEil=I gq-olq rgft 3il-{ gqdq grq-4ehdf,r ii {{q;q ftfuq t

Write relationship between mass magnetic susceptibitlity and magnetic

permeability.

Section -'B'
frqifril ag ffitq udi + BrR 15r2m erq Sry t t
Answer the following shor(-answer-type questions with word timit 150-200

(2xF10)

,re=T 1 qonttqd sq-[q o-T Fffu-sq qlBrht qlslT aftfrr] t

Give the quantum mechanical explanation of Photoelectric effect.

OR

srlR-fl oilT l].+m-iq serfrd fifuq t

Establish Schrodinger wave equation.

swr 2. q?ft{ q Ed-d d MOT d 3t-Jedl-,T of fr}qil otftr} t

Discuss the application of Huckel's MOT in ethene.

OR

ilflT E-f,it t s-sf wii or qfuo-f,q \tililq * wE atffi t

Show the calculation of energy level from wave function using as example.

qrr 3 Cq-{rlg org HCI d qeq a-i.T d-f,fi d B-flqt-f,{ 3i-q{ilq"r i-srcrT d fr-q t erqq zo.a

Qff-1 qTfr ..T{ | {tr ffi+o ug o1 orffiiMq $ of q"s atffi I (ETgfrq-{

oen qdftq qrlTg cFT treqqn F-qv[: 1.ooa *t 3s.5 qrrt +d-1)
In diatomic molecule HCl, the distance between two successive lines of
rotational spectra was found to be 20.8 cm-I. Determine the internuclear
distance of the diatomic molecule. (Mass of hydrogen and chlorine are 1.008

and 35.5 g mole-1 respectively)
OR

sEa eil-{dlq d.fu-, Gq-{qrF-o-6 org d s-qf <ri gq rrur ftqq o-r quf{ otffi I

Describe the energy levels and selection rule for simple harmonic oscillator
diatomic molecule.



qr{ 4 ffid erte } ergwx og fr wbfuc er+ren t ot{-ot{ r) rorqr-q}ftffq roq di ta
rflsr{q I

Which photo-physical processes occur in an excited state of a molecule,
according to Jablonski diagram? Explain.

OR

norer-rr$rqfto ft-qr A+g g l.09xl0'"q"TrcT rorer 3rqqifrd *i i r ffi qRunq soq
l'0x10 5 q1- r+or t I erf\fuqr ff rqrreq <erdr srd 6ftq I

In a photo-chemical process, a+B, l09xl0r'q quanta light is absorbed. Asaresult 1.0*10'

mole of B is formed. calculate the quantum yield ofthe reaction.

qr{ 5. Egs orryf <u t? 3ntr{o €r+qr 6 ffqiRlT t g€-fl fu-q s-fin sqdFr fr-qr qrdr tz
vilflur HR( qrqr olftrljt
What is dipole moment? How is it useful in determining molecular
structure? Explain with examples.

OR

nfs 6q1 rtq qqr B? nqsr{c t

What is Nemst Heat theorem? Explain.

frqik a{ waq rsr +.* fg H #o *
Answer the following long-answer-type questions with word limit 3ffi-350

(3xtsls)

cr< 1. 6r{*sq wnE d mr qoc i Bq' qr.r oqn oMq rn'r of qrqr otffi t

Explain the radial and angular part of the wave function of hydrogen atom.

OR

awlfl{ qrqq b fa! gdq ft{erio } qql { ffiw dirT {rfr+ruT qrq ol \'q srrd ffq
sfut il geroorftfur r

Obtain Schrodinger wave equation for hydrogen atom in terms of polar
coordinate and separate into three equations.

cfi z. *i6ft( tnets' sp2 ti r5< rwF.ao oerot d 5qro) at ,rorn otffi t

Calculate the coefficients of the atomic orbitals used in .p2 hyb.id orbital.



OR

{idt-d4Tr {+T ftr€r< d ornm w H2 cr5 iDr qn4 eqel{} t

Explain the formation of H2 molecule on the basis of Valence Bond

Theory.

w"T 3. qE {ul6 d 6qj wit d ftri qf,fi qe-+ o1ffi I grrd cqq ftqq gs smquii An
qrqr otm t

Derive the expression for energy levels of rigid rotor. Explain the selection
rule and transitions for it.

OR

yfi qlTfq o) ge'ror of to-qqr * snqn rr sqsl{it Gq{{rg6 elg or frg-q Wi{
sr{ dqr 6r quf{ dftrit
Explain Raman effect on the basis of concept of polarizability. Describe

pure rotational Raman spectra of a diatomic molecule.

qrc a. E-+trfiift-{ +rfl A drtl{ {ierT of *q ofosq fu<id } silER w sqsrEg t

Explain the vibrational structure of electronic spectrum on the basis of
Franck-Condon principle.

OR

4rTrdrl EelcrT a+r B? H2 4 Br2 ?lil riq)-dq 3Tftfrqr a1 erreq Eerf,l 0.01 d-dl B,

cqsr{i t

What is quantum yield? Explain why the quantum yield is equal to 0.01 for
the combination reaction of H2 and Br2'

qrq s. $qFrftff 6r [dq ffqq ftfu r gq-fr n-6rq-dl * +{r roei fr u-w g$ff ix\ aro ff qd ta
Write third law of thermodynamics. How the absolute entropy of solids can
be determined using it?

OR

rftgqfiq oQn 3EgE-6q*q1 6 6rq{FTo gurl fr fta-dfl frft\ |

Discuss the characteristic properties of diamagnetic and paramagnetic
materials.
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