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SJ-235
B.Sc. (Part-III) Examination, 2021

CHEMISTRY

( Physical Chemistry )

[ Paper : Third ]

Time Allowed : Three Hours

Maximum Marks : 34

Minimum Passing Marks : 11

Note : Question paper is divided into five units. Attempt all five

questions.  One question from each unit is compulsory.

iz'u&i= ik¡p bdkbZ;ksa esa foHkDr gSA lHkh ik¡p iz'uksa ds mRrj

nhft,A izR;sd bdkbZ ls ,d iz'u djuk vfuok;Z gSA

UNIT-I / bdkbZ&I

1. (i) Photoelectric equation of Einstein : [1]
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vkbUlVhu dk QksVksbysfDVªd lehdj.k gS %
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(ii) What is De Broglie equation ? Write a short note

on it. [2]

Mh czkXyh lehdj.k D;k gS \ laf{kIr fVIi.kh fyf[k,A

(iii) What is Operators ? Write short notes on

Hamiltonian, Laplacian and Hermitian operators.

[4]
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ladkjd D;k gksrs gSa \ gSfeYVksfu;u] ykIykfl;u ,oa

gehZf'k;u ladkjdksa ij laf{kIr fVIif.k;k¡ fyf[k,A

OR / vFkok

(i) Photoelectric effect was explained by : [1]

(a) Bohr (b) Maxwell

(c) Einstein (d) Plank

izdk'k fo|qr izHkko dh lQy O;k[;k dh %

(a) cksgj us (b) eSDlosy us

(c) vkbUlVhu (d) Iykad us

(ii) Derive Shrodinger equation. [4]

JksfMUtj lehdj.k dks O;qRiUu dhft,A

(iii) What is application of Shrodinger equation ?

Explain the physical significance of ψ  and

2ψ wave functions. [2]

JksfMUtj lehdj.k dh D;k mi;ksfxrk gS \ rjax Qyu
ψ  ,oa 2ψ dh HkkSfrd lkFkZdrk le>kb;sA

[P.T.O.]
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UNIT-II / bdkbZ&II

2. (i) Explain structures of N
2
, O

2 
and F

2
 with the help of

Molecular Orbital Theory. How  the reactivity of

these molecules are explained by this theory ? [6]

vk.kfod d{kd fl)kUr dh lgk;rk ls N
2
, O

2 
,oa F

2

v.kqvksa dh lajpuk dks le>kb;sA ;g fl)kUr budh

fØ;k'khyrk dh fdl izdkj O;k[;k djrk gS \

(ii) By using M.O.T. explain the magnetic behaviour

of H
2
 and +

2H . [1]

vkf.od d{kd fl)kUr dk mi;ksx djrs gq, H
2
 ,oa

+
2H  ds pqEcdh; O;ogkj dks le>kb;sA

OR / vFkok

(i) Compare the following : [6]

(a) Atomic orbital and Molecular orbital

(b) Bonding and Antibonding molecular orbital

(c) Sigma ( ) and Pi ( ) orbital

fuEufyf[kr dh rqyuk dhft, %
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(a) ijek.kfod ,oa vk.kfod d{kd

(b) vkcU/kh ,oa foijhr vkcU/kh vk.kfod d{kd

(c) flXek ( ) ,oa ikbZ ( ) d{kd

(ii) Which of the following orbitals has least energy ?

[1]

(a) Antibonding molecular orbital

(b) Non-bonding orbital

(c) Bonding molecular orbital

(d) None of these

fuEufyf[kr esas ls fdl d{kd dh ÅtkZ lcls de gksrh

gS \

(a) izfrca/kh vk.kfod d{kd

(b) vukca/kh vk.kfod d{kd

(c) vkca/kh vk.kfod d{kd

(d) buesa ls dksbZ ugha

[P.T.O.]
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UNIT-III / bdkbZ&III

3. (i) Explain the following terms : Wavelength,

frequency, wave Number. [3]

fuEufyf[kr inksa dks le>kb;s& rjaxnS/;Z] vkof̀Ùk] rjax

la[;k

(ii) Calculate the wave number and energy of Photon

which have wavelength 2000 Aº. [4]

2000 Aº rjaxnS/;Z okyh fofdj.k ds QksVkWu ds fy;s rjax

la[;k ,oa ÅtkZ dh x.kuk dhft,A

OR / vFkok

(i) Prove : I = 2μr [3]

fl) dhft, % I = 2μr

(ii) Write short notes on the following : [4]

(a) Rayleigh Scattering

(b) Raman Scattering

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, %

(a) jSys izdh.kZu

(b) jeu izdh.kZu
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UNIT-IV / bdkbZ&IV

4. (i) What is Quantum Yield ? Explain the low and high

quantum yield of photochemical reactions. [4]

DokaVe n{krk D;k gS \ izdk'k jklk;fud vfHkfØ;kvksa

ds fy, mPp o fuEu DokaVe n{krkvksa dh foospuk

dhft,A

(ii) Explain why the quantum yield of HCl is high while

HBr has low quantum yield. [3]

Li"V dhft, fd HCl ds fy, DokaVe n{krk mPp

tcfd HBr ds fy, fuEu gksrh gSA

OR / vFkok

(i) Explain the Law of Photochemical equivalence

deduced by the Einstein and also prove that the

per gram molecule absorbed energy is inversely

proportional to wavelength. [4]

vkbUlVhu }kjk izfrikfnr izdk'k&jklk;fud rqY;rk

fu;e dks Li"V dj fl) dhft, fd izfr xzke v.kq

vo'kksf"kr ÅtkZ rjaxnS/;Z ds O;qRØekuqikrh gksrh gSA

[P.T.O.]
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(ii) What is Molar Extinction Coefficient ? Define it.

[3]

vk.kfod vo'kks"k.k xq.kkad D;k gS \ bldks ifjHkkf"kr

dhft;sA

UNIT-V / bdkbZ&V

5. (i) Explain the Goy method of magnetic suceptibility.

[3]

pqEcdh; lqxzkfgrk dh xkW; fof/k dk o.kZu dhft,A

(ii) How the magnetic behaviour is useful in

determination of molecular structure ? [3]

pqEcdh; izo`fÙk ;kSfxdksa dh vk.kfod lajpuk ds

fu/kkZj.k esa fdl izdkj mi;ksxh gS \

OR / vFkok

(i) What is Third Law of Thermo Dynamics ? [1]

Å"ekxfrdh dk r̀rh; fu;e D;k gS \

(ii) Write Nernst heat theorem and its importance and

weakneses. [5]

usULVZ Å"ek izes; dk egRo ,oa bldh lhek;sa fyf[k,A

--------- x ---------


