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K-235
B.Sc. (Part-III) Examination, 2022

(Old Course)

CHEMISTRY

( Physical Chemistry)

[ Paper : Third ]

Time Allowed : Three Hours

Maximum Marks : 34

Minimum Passing Marks : 11

Note : Attempt any five questions. One question from each

unit is compulsory.  Marks are indicated against the

questions.

fdUgha ik¡p iz'uksa ds mRrj nhft,A izR;sd bdkbZ ls ,d iz'u

djuk vfuok;Z gSA vad iz'uksa ds le{k vafdr gSaA

[P.T.O.]
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Unit-I / bdkbZ&I

1. (a) If a electron have wave function ψ  then

probability density will be : [1]

(i) / 2

(ii) 2ψ

(iii) 

(iv) 2

;fn fdlh bysDVªkWu dk rjax Qyu ψ  gks rks izkf;drk

?kuRo gksxk %

(i) / 2

(ii) 2ψ

(iii) 

(iv) 2

(b) What is Heisenberg uncertainity principle? [2]

gkbtsucxZ dk vfuf'prrk dk fl)kUr D;k gS\

(c) What is meaning of particle present in one

dimensional box? Derive the Schrondinger

wave equation for particle present in one

dimensional box. [4]
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,d foeh; lanwd esa mifLFkr d.k ls D;k rkRi;Z gS\

,d foeh; lanwd esa mifLFkr d.k ds fy, JksfMaxj

lehdj.k dh O;qRifRr dhft,A

OR/ vFkok

(a) What is radial wave function and angular wave

function? Draw the diagram for 1S, 2S, 3S, 2P

and 3P orbital as radial wave function. [3]

f=T; rjax Qyu ,oa dks.kh; rjax Qyu D;k gS\ 1S,

2S, 3S, 2P ,oa 3P vkfcZVy ds fy, f=T; rjax Qyu

dk vkjs[k cukb,A

(b) Calculate the wavelength of electron of De

broglie equation if e– is accelerated 4.0 ×104

volt potential difference. [2]

Given :

me = 9.109 × 10–31 kg

h = 6.626 × 10–34 JS

e– = 1.6 × 10–19 C

bysDVªkWu dh Mh czksXyh rjaxnS/;Z dh x.kuk dhft, ;fn

bysDVªkWu dks 4.0 ×104 oksYV foHkokUrj }kjk Rofjr

fd;k tkrk gSA

[P.T.O.]
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fn;k x;k gS %

me = 9.109 × 10–31 kg

h = 6.626 × 10–34 JS

e– = 1.6 × 10–19 C

(c) Calculate the uncertainity in the position of e–

which is moving with 300m/s. If uncertainity

invelocity is 0.001%. [2]

me = 9.1 × 10–31Kg, h = 6.6 ×10–34 J.S

300 eh-@ls- ds osx ls xfr djrs gq, bysDVªkWu dh

fLFkfr esa vfuf'prrk dh x.kuk dhft,A ;fn blds osx

esa vfuf'prrk 0.001% gSA

me = 9.1 × 10–31Kg, h = 6.6 ×10–34 J.S

Unit-II / bdkbZ&II

2. (a) Explain the formation of 2H  ion (molecular

ion) by linear combination of atomic orbital

method LCAO. [5]

ijek.kfod d{kdksa ds js[kh; la;kstu (LCAO) fof/k ls

gkbMªkstu v.kq vk;u 2H  dk cuuk le>kb,A

(b) What do you mean by bonding non-bonding and

antibonding orbital? [2]

vkca/kh] vukca/kh rFkk izfrvkca/kh vkfcZVy ls vki D;k

le>rs gSa\
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OR/ vFkok

(a) Calculate the coefficient of atomic orbitals

used in hybrid orbital of SP2. [4]

ladfjr d{kd SP2 esa iz;qDr gksus okys ijek.kfod

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

(b) Describe the assumptions of Valence Bond

Theory (VBT). [3]

la;kstdrk ca/k fl)kUr ds izeq[k vfHkxzghrksa dk o.kZu

dhft,A

Unit-III / bdkbZ&III

3. (a) What is Electromagnetic waves? Explain the

characteristics of Electromagnetic waves.[3]

fo|qr pqEcdh; fofdj.k D;k gS\ fo|qr pqEcdh; rajxksa

ds xq.kksa dh O;k[;k dhft,A

(b) Derive the energy level of Rigid rotor of

(diatomic molecular) and also show the rotation

spectrum of two consecutive lines and wave no

between them (difference of frequency

2Bcm–1) [4]

n`<+ jksVsVj ¼f}ijek.kqd v.kq½ dh ÅtkZ Lrj ds fy,

O;atd mRiUu dhft, ,oa fn[kkb, fd ?kw.kZu LisDVªe ds
[P.T.O.]
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nks Øekxr js[kkvksa ds chp rjax la[;kvksa ¼vkof̀Ùk dk

vUrj 2Bcm–1 gksrk gS½A

OR/ vFkok

(a) Explain the Isotopic substition in rotational

spectroscopy for diatomic molecule. [3]

?kw.kZu o.kZØe ij f}ijek.kqd v.kq esa leLFkkfud izfrLFkkiu

ds vuqiz;ksx dks le>kb,A

(b) What is force constant? How it can be decided

for simple diatomic molecules. [2]

cy ds fu;rkad D;k gS\ ljy f}ijek.kqd v.kq ds fy,

mldk fu/kkZj.k dSls fd;k tkrk gS\

(c) Explain the Raman effect on the basis of

polarisibility. [2]

/kqzo.krk dh vo/kkj.kk ds vk/kkj ij jeu izHkko dh

O;k[;k nhft,A

Unit-IV / bdkbZ&IV

4. (a) Write short note on Electronic transition.  [3]

bysDVªkWfud ÅtkZ laØe.k ij fVIi.kh fyf[k,A
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(b) Write short note on photochemical rule (law).

[2]

izdk'k jlk;u fu;e ij fVIi.kh fyf[k,A

(c) Derive the mathematical equation for Lambert

and Beer Law. [2]

fc;j ,oa ySEcVZ fu;e ds xf.krh; lehdj.k ds fy;s

O;atd LFkkfir dhft,A

OR/ vFkok

(a) Describe the Fluorescence of phosphorescence

with the help of Zablonaski diagram. [4]

tscykUldh vkjs[k dh lgk;rk ls LQqjnhfIr ,oa izfrnhfIr

dh ?kVukvksa dks le>kb,A

(b) What are photosensitizers? Explain with

examples. [3]

izdk'k lqxzkghdkjd D;k gksrs gSa\ mnkgj.k lfgr

le>kb,A

Unit-V / bdkbZ&V

[P.T.O.]
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5. (a) What is Dipole Moment? Write its unit. How

it will be determined by vapor temperature

method. What is application of this in

determination of structure of molecule?    [4]

f}/kqzo vk?kw.kZ dks le>kb,A bldh bdkbZ fyf[k,A bls

ok"i rki fof/k ls dSls Kkr djsaxs\ v.kqvksa dh lajpuk

Kkr djus esa bldh D;k vuqiz;ksx gS\

(b) Describe the Gouy’s method for determination

of magnetic susceptibility. [2]

pqEcdh; lqxzkfgrk ds fu/kkZj.k ds fy, xkW; fof/k dk

o.kZu dhft,A

OR/ vFkok

(a) What is induced polarisation? Explain its types.

[2]

izsfjr /kqzo.k D;k gS\ blds izdkj le>kb,A

(b) Derive the Clausius Mossoti equation for the

polarisation of any substance. [4]

fdlh inkFkZ dh /kqzo.krk gsrq Dykfl;l ekslksVh lehdj.k

dh O;qRifRr dhft,A

----x----


