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E–3767 

 B. Sc. (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 lk/kkj.k dSYdqysVj dk mi;ksx 

fd;k tk ldrk gSA 

 Attempt all the five questions. One question from each 

Unit is compulsory. Log table and Non-scientific 

calculators may be used.  

bdkbZ&1 

(UNIT—1) 

1- ¼v½ gSfeYVksfu;u ladkjd ds fy, lgh lehdj.k gS % 1 

(i) 
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(ii) 
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Equation suitable for Hamiltonian operator is : 

(i) 
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(iii) 
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(iv) 
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¼c½ dkWEiVu izHkko dks Li”V dhft,A dkWEiVu foLFkkiu ij 

izdh.kZu dks.k ds eku dk dSls izHkko iM+rk gS \ 4 

Explain Compton effect. How does the angle of 

scattering affect Compton shift ? 

¼l½ IysfVue /kkrq ls mRlftZr gksus okys izdk’k bysDVªkWu dh xfrt 

ÅtkZ 241.82 10 J  gS] rks izdk’k bysDVªkWuksa ds osx ,oa 

rjaxnS?;Z dh x.kuk dhft,A 2 

The kinetic energy of photoelectrons emitting from 

platinum metal surface is 1.82 × 10
–24

 J, find out the 

velocity and wavelength of photoelectrons. 
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vFkok 

(Or) 

¼v½ ,dfoeh; ckWDl esa ?kwers gq, d.k ds fy, fuEufyf[kr esa ls 

vlR; dFku gS % 1 

(i) ckWDl ds vanj fLFkfrt ÅtkZ dk eku ‘kwU; gksrk gSA 

(ii) ckWDl ds vanj fLFkfrt ÅtkZ dk eku vuar gksrk gSA 

(iii) fdlh d.k (electron) dh ÅtkZ DokUVhdr̀ gksrh gSA 

(iv) fuEure laHko ÅtkZ dks zero point energy dgrs gSaA 

Following statement is not correct about a moving 

particle in one-dimensional box : 

(i) The potential energy is zero inside the box. 

(ii) The potential energy is infinity inside the box. 

(iii) The energy of a particle (electron) is quantized. 

(iv) The lowest possible energy is called the zero 

point energy. 

¼c½ fuEufyf[kr ij fVIif.k;k¡ fyf[k, % 4 

(i) izlkekU;hdr̀ rjax Qyu 

(ii) ÜkzksfMatj lehdj.k 

Write notes on the following : 

(i) Normalized wave function 

(ii) Schr dinger equation 
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¼l½ ;fn fdlh lw{e d.k dh xfrt ÅtkZ 5-85 × 10
&25

 J gks] rks 

bl d.k ls lEc) nzO; rjax dh vkof̀Ÿk Kkr dhft,A 2 

If the kinetic energy of a subatomic particle is 

5.85 × 10
–25

 J, find out the frequency of the matter 

wave associated with it. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ vkcU/kh vkf.od d{kd] ijekf.od d{kdksa ds rjax Qyuksa }kjk 

fuEu izdkj ls cuuk gS %   1 

(i) A B   

(ii) A B   

(iii) A B/   

(iv) A B  

Bonding molecular orbital is formed by the wave 

functions of atomic orbitals in the following way : 

(i) A B   

(ii) A B   

(iii) A B/   

(iv) A B   

¼c½ 2H  ds vkcU/kh ,oa foijhr cU/kh vkf.od d{kdksa dks js[kh; 

la;ksx ,oa vkos’k ?kuRo vkjs[k dh lgk;rk ls le>kb,A 4 
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Explain the formation of bonding and antibonding 

molecular orbital of 2H  by linear combination of 

atomic orbitals and charge density diagram. 

¼l½  ,oa *  vkf.od d{kdksa ds vfHky{k.k crkb,A 2 

Explain the characteristic properties of  and *  

molecular orbitals. 

vFkok 

(Or) 

¼v½ fuEufyf[kr esa ls fdl vkf.od d{kd dh ÅtkZ U;wure gksrh 

gS \   1 

(i) 2 pz   

(ii) *
2py   

(iii) *
2pz   

(iv) *
2s   

Which of the following molecular orbitals has lowest 

energy ? 

(i) 2 pz   

(ii) *
2py   

(iii) *
2pz   

(iv) *
2s   
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¼c½ fuEufyf[kr ij fVIif.k;k¡ fyf[k, % 4 

(i) sp, sp
2
, sp

3
 ladj.k 

(ii) la;kstdrk ca/k fl)kUr }kjk 2H v.kq dk cuuk 

Write notes on the following : 

(i) sp, sp
2
, sp

3
 hybridisation 

(ii) Formation of H2 molecule by valence bond 

theory 

¼l½ ijekf.od d{kdksa dh lefefr ds vk/kkj ij crkb, fd fdu 

ijekf.od d{kdksa dk la;ksx laHko gS vkSj fdu d{kdksa dk laHko 

ughaA   2 

Explain on the basis of symmetry of atomic orbitals,  

which combination of atomic orbitals is possible and 

which combination of atomic orbitals is not possible. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fuEufyf[kr esa ls dkSu&lk v.kq ?kw.kZu LisDVªk nsrk gS % 1 

(i) HCl 

(ii) Cl2 

(iii) CO2 

(iv) C2H2 
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Which of the following molecules gives rotational 

spectra ? 

(i) HCl 

(ii) Cl2 

(iii) CO2 

(iv) C2H2 

¼c½ ljy vkorhZ nksfy= ds ÅtkZ Lrjksa ds fy, O;atd O;qRiUu 

dhft,A  4 

Give derivation for the energy levels of simple 

harmonic oscillator.   

¼l½ HCl v.kq ds fy, tM+Ro vk?kw.kZ dk eku 402.7 10  xzke 

lseh
2
 gks] rks HCl dh cU/k yEckbZ dh x.kuk dhft,A 2 

For HCI molecule the value of moment of inertia is 

2.7 × 10
–40

 gm cm
2
, find out the bond length of 

HCl molecule. 

vFkok 

(Or) 

¼v½ ?kw.kZu dkjd B  dk eku gksrk gS % 1 

(i) 
2 28 I

h

c
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(ii) 
28 I

h

c
  

(iii) 
2

28 I

h

c
  

(iv) 
2

28 I

h

c
  

The value of rotational factor B is : 

(i) 
2 28 I

h

c
  

(ii) 
28 I

h

c
  

(iii) 
2

28 I

h

c
  

(iv) 
2

28 I

h

c
  

¼c½ cy fLFkjkad ls vki D;k le>rs gSa \ CO  v.kq ds daiu 

LisDVªe esa 2144 1cm  ij ,d rhoz cSaM mRiUu gksrk gS] rks 

v.kq ds cy fu;rkad ds eku dh x.kuk dhft,A 4 

What do you understand by force constant ? In the 

vibrational spectra of CO molecule, an intense band 

appears at 2144 cm
–1

, find out the value of force 

constant for the molecule. 

¼l½ f}ijekf.od v.kqvksa ds fo’kq) ?kw.kZu jeu LisDVªk dks le>kb, 

,oa blds fy, oj.k fu;e nhft,A 2 

Explain the pure rotational Raman spectra for diatomic 

molecules and give the selection rule for it. 
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ Ýsad&dkW.Mku fLk)kUr ds vuqlkj dkSu&lk laØe.k rhoz cSaM  

nsxk \      1 

(i) V  = 0 ls  V = 4 

(ii) V  = 1 ls  V = 4 

(iii) V  = 0 ls  V = 2 

(iv) V  = 0 ls  V = 3 

According to Franck-Condon’s principle, which of the 

following transitions will give intense band ? 

(i) V  = 0 to  V = 4 

(ii) V  = 1 to  V = 4 

(iii) V  = 0 to  V = 2 

(iv) V  = 0 to  V = 3 

¼c½ fuEufyf[kr dks le>kb, % 4 

(i) Dok.Ve yfC/k 

(ii) izdk’klaosnhdj.k 

Explain the following : 

(i) Quantum yield 

(ii) Photosensitization  
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¼l½ 3000 Å rjaxnS?;Z okyh fofdj.k ls layXu ÅtkZ dk ifjdyu 

¼vxZ izfr Dok.Ve esa½ dhft,A 2 

Calculate the energy associated with the radiation with 

wavelength 3000 Å (in erg per quantum). 

vFkok 

(Or) 

¼v½ ,d QksVkWu dh ÅtkZ gksrh gS % 1 

(i) hv   

(ii) 
hc

  

(iii) Nhv   

(iv) / Nhv   

The energy of one photon is : 

(i) hv   

(ii) 
hc

  

(iii) Nhv   

(iv) / Nhv  

¼c½ vfofdfjr izØe ls vki D;k le>rs gSa \ vkarfjd ifjorZu ,oa 

b.VjflLVe Økflax dks Li”V dhft,A 2 

What do you understand by non-radiative process ? 

Explain internal conversion and intersystem crossing. 

¼l½ bysDVªkWfud LisDVªk ds vuqiz;ksx fyf[k,A 4 

Write down the application of electronic spectra. 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ ekud eqDr ÅtkZ ifjorZu G°  dk eku rqY; gksxk % 1 

(i) – RT ln T 

(ii) – RT ln K 

(iii) – RT ln P 

(iv) – RT ln S  

The value of change in standard free energy G°  will 

be equal to : 

(i) – RT ln T 

(ii) – RT ln K 

(iii) – RT ln P 

(iv) – RT ln S  

¼c½ pqEcdh; lqxzkfgrk D;k gS \ blds fu/kkZj.k dh fdlh ,d fof/k 

dk o.kZu dhft,A 3 

What is Magnetic Susceptibility ? Describe any one 

method of the determination of it.  

¼l½ yhfFk;e gkbMªkbM dk f}/kzqo vk?kw.kZ 291.964 10 cm  gSA 

yhfFk;e rFkk gkbMªkstu ds chp dh nwjh 1.596 Å gSA yhfFk;e 

gkbMªbM esa izfr’kr vk;fud y{k.k dh x.kuk dhft,A 2 

The dipole moment of lithium hydride is 1.964 × 10
–29

 

cm. The distance between lithium and hydrogen is 

1.596 Å. Calculate percentage ionic character in 

lithium hydride. 
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vFkok 

(Or) 

¼v½ fuEufyf[kr esa ls fdldk f}/kzqo vk?kw.kZ ‘kwU; ugha gS \ 1 

(i) CO2 

(ii) CS2 

(iii) BeCl2 

(iv) H2O 

Which of the following has dipole moment more than 

zero ? 

(i) CO2 

(ii) Cs2 

(iii) BeCl2 

(iv) H2O 

¼c½ uULVZ Å”ek izes; dks le>kb, ,oa bldh lhek,¡ fyf[k,A 3 

Describe Nernst heat theorem and write its limitations. 

¼l½ izfrpqEcdRo ,oa ykSgpqEcdRo dks mfpr mnkgj.k lfgr 

le>kb,A  2 

Describe diamagnetism and ferromagnetism giving 

suitable example. 
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