
Roll No. ......................... Total No. of Sections : 3

Total No. of Printed Pages : 7

Code No. : A.B.S-357

B.Sc. Part III

CHEMISTRY

Paper III

[Physical Chemistry]

Time : Three Hours ] [ Maximum Marks : 34

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa vkB iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 8 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.

[k.M ^v*

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×9=9

1. dks.kh; laosx ladkjd D;k gS\

What is angular momentum operator ?

2. flaXysV ,oa fVªiysV voLFkk,¡ D;k g®\ ;g fdl izØe ls

lEcfU/kr g®\

What are singlet and triplet states ? To which

phenomenon it is linked with ?

3. Å"ekxfrdh dk r`rh; fu;e fyf[k,A

Write third law of thermodynamics ?

4. CH3Cl v.kq ds fy, lEHko bysDVªkWfud laØe.k D;k gksrk

gS\

What is the possible electronic transition for CH3Cl

molecule ?

5. dksbZ bysDVªkWu tks 4f d{kd esa fLFkr gS] blds fy, lHkh

lEHko Dok.Ve la[;kvksa n, l, m ,oa s ds eku fyf[k,A

If an electron occupy 4f orbital, then write the all

possible quantum numbers of n, l, m and s.

6. ijkWDlkbM vk;u O2
2� dh vkcU/k dksfV dk eku fyf[k,A

What is the value of bond order of peroxide ion O2
2�.

7. lery /kzqfor izdk'k fdls dgrs g®\

What is plane polarised light ?

8. ?kw.kZu ÅtkZ Lrjksa ds e/; laØe.k ds fy, oj.k fu;e D;k

gksrk gS\

What is the selection rule for the transition between

the rotational energy levels ?
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9. f}/kzqo vk?kw.kZ ds fy, fMckbZ dk lehdj.k (dqy eksyj
èkzqo.k) fyf[k,A

Write Debye�s equation for total molar polarization.

[k.M ^c*

Section �B�

fuEukafdr y?kq mÙkjh; iz'uksa ds mÙkj 150-200 'kCn lhek

esa nsaA

Answer the following short answer type questions

with word limit 150-200. 2×5=10

1. Mh&czkXyh dk rjax voLFkk ls D;k rkRi;Z gS\ bldk egRo

fyf[k,A

What is De-Broglie�s idea of matter waves ? What is

its significance ?

vFkok

Or

Dok.Ve ;kfU=dh ds vfHkxzghrksa dk o.kZu dhft,A

Write postulates of quantum mechanics.

2. v.kq d{k.kq fl¼kUr D;k gS\ le>kb,A

What is molecular orbital theory ? Explain.

vFkok

Or

flXek ( ) ,oa ikbZ ( ) vkfFkZd d{kdksa esa vUrj Li"V
dhft,A

Write difference between Sigma ( ) and Pi ( )

molecular orbitals.

3. jeu izHkko D;k gS\ LVksDl rFkk izfrLVksDl js[kkvksa dh
foospuk dhft,A

What is Raman effect ? Explain stokes and antistokes

lines.

vFkok

Or

f}ijek.kqd&n`<+ jksVsVj dh ÅtkZ Lrj ds fy, O;atd O;qRiUu
dhft,A

Derive equation for energy levels of a diatomic rigid

rotator.

4. Ýsad&dks.Mku fl¼kUr ij laf{kIr fVIi.kh fyf[k,A

Write a short note on Frank-Condon principle.

vFkok

Or

izdk'k lqxzkghdj.k ij laf{kIr fVIi.kh fyf[k,A

Write a short note on photosensitization.
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5. elkSVh&DykWfl;l lehdj.k ij laf{kIi fVIi.kh fyf[k,A

Write a short note on Mosotti-Clausius equation.

vFkok

Or

vuqpqEcdh; rFkk izfrpqEcdh; inkFkks± ds xq.kksa esa foHksn
dhft,A

Write difference between paramagnetism and

diamagnetism.

[k.M ^l*

Section �C�

fuEukafdr nh?kZ mÙkjh; iz'uksa ds mÙkj 300-350 'kCn lhek
esa nsaA
Answer the following long answer type questions

with word limit 300-350. 3×5=15

1. ,dfoeh; ckWDl esa xfr djrs gq, bysDVªkWu dh ÅtkZ ,oa
rjax Qyu dh x.kuk dhft,A

Derive equation for energy and normalised wave

function of an electron confined in one dimensional

box.

vFkok

Or

JksfMaxj rjax lehdj.k dks O;qRiUu dhft,A

Derive Schrodinger�s wave equation.

2. sp ladfjr d{kdksa ds fuekZ.k esa iz;qDr gksus okys ijekf.od

d{kdksa ds xq.kkadksa dh x.kuk dhft,A

Calculate the coefficients of atomic orbitals used in

the formation of sp hybridised orbital.

vFkok

Or

la;kstdrk ca/k fl¼kUr (VBT) dh lgk;rk ls H2 v.kq dk

cuuk le>kb,A

Explain formation of H2 molecule through valence

bond theory.

3. f}ijek.kqd v.kq dh ca/k nwjh ?kw.kZu LisDVªe dh lgk;rk ls

dSls Kkr djsaxs\

How bond length of diatomic molecule is calculated

through rotational spectrum ?

vFkok

Or

jeu LisDVªk ds vuqiz;ksx fyf[k,A

Write applications of Raman spectra.
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4. Dok.Ve n{krk /kkj.kk ds vk/kkj ij vkbULVhu fu;e ls
fopyu dks Li"V dhft,A

With the help of quantum yield theory, explain deviation

from Einstein�s law.

vFkok

Or

tscyksULdh vkjs[k dks le>kb,A

Explain Jabolonski diagram.

5. Å"ekxfrdh ds r`rh; fu;e dks le>kb, rFkk Å"ekxfrdh

ds rr̀h; fu;e ds vuqiz;ksx fyf[k,A

Explain third law of thermodynamics and its

applications.

vFkok

Or

f}/kzqo vk?kw.kZ ekiu ls vkf.od lajpuk dk fu/kkZj.k dSls
djrs g®] Li"V dhft,\ izfr'kr vk;fud y{k.k xq.k D;k
g®\

How can structure of molecules can be determined

through measuring dipole moment ? What is

percentage ionic character ?

r r r r r d r r r r r
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