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B. Sc./B. Sc. B. Ed. (Part III)  

EXAMINATION, 2021 

CHEMISTRY 

Paper Third 

(Physical Chemistry) 

Time : Three Hours 

Maximum Marks : 34 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u 

djuk vfuok;Z gSA y?kqx.kd lkj.kh ,oa dSydqysVj dk 

mi;ksx fd;k tk ldrk gSA 

 Attempt all the five questions. One question from each 

Unit is compulsory. Log table and calculator may be 

used. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ gkbMªkstu ijek.kq ds fy, JksfMaxj rjax lehdj.k /kzqoh; 

funsZ’kkad ds inksa esa fyf[k, rFkk mldks rhu lehdj.kksa esa 

i`Fkd~ dj fyf[k,A    3 

Write Schrödinger wave equation for hydrogen atom 

in term of polar coordinate, separate it and write the 

three equation. 
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¼c½ 
254.55 10 J  xfrt ÅtkZ ds bysDVªkWu dh rjaxnS?;Z dh 

x.kuk dhft,A ¼fn;k x;k gS fd 

24 2 16.6 10 kg m s ,h  
319.1 10 kgem ½ 3 

Calculate the wavelength of an electron with kinetic 

energy 
254.55 10 J . (Given that 

24 2 16.6 10 kg m s ,h  319.1 10 kgem ) 

¼l½ ;fn fdlh bysDVªkWu dh fLFkfr esa vfuf’prrk ‘kwU; gS] rks 

laosx Kkr djus dh vfuf’prrk gksxh % 1 

(i) ‘kwU; 

(ii) 
2

h
  

(iii) 
2


  

(iv) vuUr 

If uncertainty in position of electron is zero, the 

uncertainty in determining its momentum will be : 

(i) Zero 

(ii) 
2

h
 

(iii) 
2


 

(iv) Infinity 

vFkok 

(Or) 

¼v½ dkWEiVu izHkko D;k gS \ fl) dhft, fd dkWEiVu izHkko 

fy;s x;s inkFkZ dh izÑfr ij fuHkZj ugha djrk] oju~ dks.k 

 ij fuHkZj djrk gSA 3 
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  P. T. O. 

What is Compton effect ? Prove that Compton effect 

is independent of nature of target material but 

depends upon the angle .  

¼c½ ghfy;e ijek.kq ¼Dok.Ve ra=½ ds fy, gsfeYVksfu;u 

fyf[k,A  2 

Write the Hamiltonian for the Helium atom 

(Quantum system).  

¼l½ ;fn Qyu 
4xe  ,d vkbxsu Qyu gks] rks 

d

dx
 

ladkjd ds fy, vkbxsu eku Kkr dhft,A 2 

If function 4xe is an eigen function of the 

operator 
d

dx
, what is eigen value ? 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ sp lYQj vkfcZVy ds fy, rjax Qyu ds xq.kkad izkIr 

dhft,A      3 

Obtain the coefficients of wave function for sp- 

hybrid orbitals. 

¼c½ vkf.od d{kd fl)kUr dh Dok.Ve ;kfU=dh; vo/kkj.kk 

dks le>kb,A 2 

Explain quantum mechanical approach of molecular 

orbital theory. 

¼l½  ,oa  vkf.od d{kdksa dh fo’ks”krk,¡ Li”V dhft,A 2 

Explain characteristics of  and  molecular 

orbitals. 
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vFkok 

(Or) 

¼v½ la;kstdrk ca/k fl)kUr ,oa vkf.od vkWfcZVy fl)kUr dh 

fo”kerkvksa dk mYys[k dhft,A 3 

Differentiate the Valence Bond Theory (VBT) and 

Molecular Orbital Theory (MOT). 

¼c½ gdsy ds fl)kUr dks le>kb,A 2 

Explain Huckel’s theory’. 

¼l½ (i) vkcU/kh] (ii) vukcU/kh o (iii) izfrvkcU/kh d{kdksa ls 

vki D;k le>rs gSa \ 2 

What do you understand by (i) Bonding, (ii) Non-

bonding and (iii) Anti-bonding orbital ?  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ?kw.kZu LisDVªe ds fy, vko’;d nks ‘krks± rFkk blds nks 

vuqiz;ksx fyf[k,A    2 

Write two necessary condition for the rotational 

spectra and write its two applications. 

¼c½ fpjlEer ;kaf=dh ds vk/kkj ij jeu izHkko dk Li”Vhdj.k 

nhft,A  3 

Give the classical mechanical explanation of Raman 

effect. 

¼l½ HCl v.kq 
12890cm  dh vko`fŸk ij ,d vo’kks”k.k cS.M 

nsrk gS] rks HCl ds cy fLFkjkad dh x.kuk dhft,A 

fn;k gS fd HM 1.008; ClM = 35.46  ,oa 

23N 6.023 10 A 2 
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  P. T. O. 

The HCl molecule gives a fundamental vibrational 

bond at 12890cm , calculate the force constant for 

HCl molecule. Given that HM 1.008;  ClM = 35.46

and 
23N 6.023 10 . 

vFkok 

(Or) 

¼v½ ?kw.kZu o.kZØe ij leLFkkfud izfrLFkkiu dk izHkko 

le>kb,A 2 

Explain the effect of isotopic substitution on 

rotational spectra.  

¼c½ cy fu;rkad ls vki D;k le>rs gSa \ cy fu;rkad dk 

fu/kkZj.k vki dSls djsaxs \ 2 

What do you understand by force constant ? How 

will you determine the force constant ? 

¼l½ f}ijek.kq v.kq ds fy, ?kw.khZ ÅtkZ Lrjksa dh viHkz”Vrk 

ifjdfyr dhft, % 3 

(i) J = 0 

(ii) J = 2 

(iii) 
2

2
.
8 I

h
  

Calculate the degeneracy of diatomic molecule of 

the following rotational energy levels : 

(i) J = 0 

(ii) J = 2 

(iii) 
2

2
.
8 I

h
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ izdk’kjklk;fud vfHkfØ;k % 

         2 2 2CH Cl.COOH+H O CH OH.COOH+HCl
hv

  

esa ik;k x;k fd ;fn foy;u dh 253.7 nm rjaxnS?;Z ds 

izdk’k esa 837 feuV rd fdjf.kr fd;k tk; rks ;g 

83.436 10  vxZ dh ÅtkZ dk vo’kks”k.k dk 
53.46 10  

eksy HCl cukrk gSA vfHkfØ;k dh Dok.Ve yfC/k dh 

x.kuk dhft,A 3 

In the photochemical reaction : 

             2 2 2CH Cl.COOH+H O CH OH.COOH+HCl
hv

 

it was found that after irradiating the solution at 

253.7 nm for 837 minutes 
83.436 10 ergs of energy 

was absorbed and 
53.46 10 mole of HCl were 

formed; Calculate the quantum yield of the reaction. 

¼c½ Dok.Ve n{krk ds izk;ksfxd fu/kkZj.k dh fof/k dk o.kZu 

dhft,A  3 

Describe the method of experimental determination 

of quantum yield. 

vFkok 

(Or) 

¼v½ tscyksULdh vkjs[k cukdj v.kq dh mŸksftr voLFkk esa 

?kfVr gksus okys fofHkUu izØeksa dks le>kb,A 3 

Explain the various processes occurring in the 

excited state of molecule of Jablonski diagram. 
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  P. T. O. 

¼c½ Å”eh; ,oa izdk’kh; jklk;fud vfHkfØ;k esa vUrj Li”V 

dhft,A  2 

Distinguish between thermal reaction and 

photochemical reaction. 

¼l½ Dok.Ve yfC/k D;k gS \ 1 

What is quantum yield ? 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ijkoS|qr fLFkjkad ls vki D;k le>rs gSa \ 

ekslksVh&Dykfl;l lehdj.k dks le>kb,A 3 

What do you understand by dielectric constant ? 

Explain the Mossotti-Clausius equation. 

¼c½ T;kferh; leko;fo;ksa esa fHkUurk crkus ds fy, f}/kqzoh; 

vk?kw.kZ dk D;k mi;ksx gS \ le>kb,A 

Give the application of dipole moment measurement 

in the differentiating geometrical isomers. 

¼l½ H-I ca/k dh yEckbZ 1.60 Å  gS rFkk bldk f}/kqzo vk?kw.kZ 

0.38 D gSaA H-I ds izfr’kr vk;fud y{k.k dh x.kuk 

dhft,A ¼bysDVªkWu ij vkos’k 
104.80 10 e.s.u. ½ 

The bond length of H-I bond is 1.60 Å and its 

dipole moment is 0.38 D. Calculate the percentage 

of ionic character of H-I bond (Charge on electron 

104.80 10 e.s.u. ) 
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vFkok 

(Or) 

¼v½ /kqzoh; vkSj v/kqzoh; v.kqvksa dks mnkgj.k nsdj le>kb,A 3 

Explain polar and non-polar molecules with 

examples. 

¼c½ Å”ekxfrdh ds r`rh; fu;e ds fofHkUu vuqiz;ksxksa dks 

le>kb,A 2 

Explain the different applications of third law of 

thermodynamics. 

¼l½ f}/kqzo vk?kw.kZ ds ekiu dh viorZukad fof/k dh foospuk 

dhft,A  2 

Discuss the refraction method for the measurement 

of dipole moment. 
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