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EXAMINATION, 2020 

CHEMISTRY 

Paper Third 

(Physical Chemistry) 

Time : Three Hours 

Maximum Marks : 34 

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

bdkbbdkbbdkbbdkbZZZZ&&&&1111    

(UNIT—1) 

1- ¼v½ Mh&czkWXyh lehdj.k O;qRié dhft, rFkk blds egRo dks 

le>kb,A      3 

Derive de-Broglie hypothesis and explain its 

importance. 
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¼c½ 0-2 nm pkSM+kbZ ds ,dfoeh; ckWDl esa ifjc) bysDVªkWu dh 

vk|koLFkk ÅtkZ dh x.kuk dhft,A 2 

Calculate the ground state energy of an electron 

confined in one-dimensional box of width 0.2 nm. 

¼l½ ψ  ,oa 2ψ  dh HkkSfrd lkFkZdrk D;k gS \ 2 

What is the physical significance of ψ  and 2ψ  ? 

vFkokvFkokvFkokvFkok    

(Or) 

¼v½ JksfMUtj rjax lehdj.k dh O;qRifŸk dhft,A 3 

Derive Schrödinger wave equation. 

¼c½ rjax QYku ds izlkekU;hdj.k ls D;k rkRi;Z gS \ 2 

What is meant by normalization of wave function ? 

¼l½ f=T;k rjax Qyu vkSj dks.kh; rjax Qyu dh mi;ksfxrk 

dks crkb,A 2 

Write the utility of radial wave function and angular 

wave function. 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    

(UNIT—2) 

2- ¼v½ 3sp  ladj vkWfcZVy ds fy, rjax Qyu ds xq.kkad izkIr 

dhft,A      3 

Obtain the coefficients of wave function for 3sp

hybrid orbitals. 
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¼c½ vkf.od d{kd fl)kUr dk o.kZu dhft,A fofHké izdkj 

ds vkf.od d{kdksa dks le>kb,A 2 

Discuss the molecular orbital theory. Describe 

different types of molecular orbitals. 

¼l½ σ ∗  ,oa π  vkf.od d{kdksa dh fo’ks”krk,¡ Li”V  

dhft,A  2 

Explain characteristics of σ ∗  and π * molecular 

orbitals. 

vFkokvFkokvFkokvFkok    

(Or) 

¼v½ rjax Qyuksa ls ÅtkZ Lrjksa dk ifjdYku dSls fd;k tkrk 

gS \ la{ksi esa le>kb,A 3 

How is energy levels calculated from wave 

function ? Explain in brief. 

¼c½ ,fFkyhu v.kq ds fy, gdy ds fl)kUr dh mi;ksfxrk  

la{ksi esa fyf[k,A 2 

Write down the application of Huckel’s theory for 

ethylene molecule in brief. 

¼l½ vkca/kh vkf.od d{kd (BMO) ,oa izfrca/kh vkf.od 

d{kd (ABMO) eass foHksn dhft,A 2 

Distinguish between bonding molecular orbital and 

antibonding molecular orbital (ABMO) . 
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bdkbZbdkbZbdkbZbdkbZ&&&&3333    
(UNIT—3) 

3- ¼v½ ljy vkorhZ nksfy= ds ÅtkZ Lrjksa ds fy, ,d O;atd 

O;qRié dhft,A     3 

Derive an expression for energy levels of Simple 

Harmonic Oscillator. 

¼c½ HCl v.kq dh ca/k yEckbZ dh x.kuk dhft,] ;fn HCl dk 

tM+Ro vk?kw.kZ 402.71 10−×  xzke lseh2 ,oa vipf;r 

nzO;eku 241.63 10−×  xzke gSA 2 

Calculate the bond length of HCl molecule, if its 

moment of inertia is 402.71 10−× g cm2 and reduced 

mass is 241.63 10−× g. 

¼l½ jeu LisDVªk] IR LisDVªk dh vis{kk vf/kd mi;ksxh gSA  

D;kas \ le>kb,A 2 

Explain, why Raman spectra is more useful than IR 

spectra. 

vFkokvFkokvFkokvFkok    

(Or) 

¼v½ jeu LisDVªk ds dksbZ rhu rhu rhu rhu vuqiz;ksx le>kb,A 3 

Explain any three applications of Raman spectra. 

¼c½ HBr v.kq ds fy, ewyHkwr dEiu vko`fŸk 2650 lseh-&1 gSA 

blds cy fu;rkad dh x.kuk dhft,A  2 

[H = 1 ; Br = 81]  
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The fundamental vibrational frequency of HBr 

molecule is 2650 cm–1. Calculate its force constant. 

[H = 1 ; Br = 81] 

¼l½ ^lw{e rjax vfØ;* v.kq ls vki D;k le>rs gSa \ 2 

What do you mean by ‘microwave inactive’ 

molecule ? 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- ¼v½ ^bysDVªkWfud LisDVªe* ij ,d fVIi.kh fyf[k,A 2 

Write a note on ‘electronic spectrum’. 

¼c½ dksbZ ra= izfr lsd.M 163.0 10×  Dok.Ve izdk’k 

vo’kksf”kr djrk gSA bls 10 feuV rd izdk’k fn[kkus ij 

Kkr gqvk fd 0-002 eksy inkFkZ fØ;k dj x;k gSA izØe 

dh Dok.Ve n{krk crkb,A  

 ¼fn;k x;k % 23N 6.023 10= × ½A 3 

A system absorbs 163.0 10×  quanta of energy per 

second; when it was exposed to radiation for 10 

minutes, 0.002 moles of it got reacted. Calculate the 

quantum yield of the process.  

(Given : N = 6.023 × 1023). 

¼l½ ^izfrnhfIr* ls D;k rkRi;Z gS \ 1 

 What is meant by ‘Fluorescence’ ? 
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vFkokvFkokvFkokvFkok    

(Or) 

¼v½ HI ds izdk’kjklk;fud vi?kVu dk o.kZu dhft, rFkk 

n’kkZb;s fd bldh DokaVe n{krk 2 gksrh gSA 2 

Discuss the photochemical decomposition of HI and 

show that its quantum yield is 2. 

¼c½ ukjaxh jax dh fofdj.kksas ftldh rjaxnS?;Z Åλ = 6000  

gS] blds fy, ,d vkbULVhu dk eku ifjdfyr  

dhft,A  2 

Calculate the value of an Einstein for the orange 

colour radiation having Åλ =6000 . 

¼l½ fuEufyf[kr ;kSfxdkssa ds UV izdk’k ds vo’kks”k.k ls lEHko 

bySDVªkWfud laØe.kksa dks fyf[k, % 2 

(i) CH4 

(ii) CH3Cl 

(iii) HCHO 

Write down the electronic transitions possible when 

UV light is absorbed by the following  

compounds : 

(i) CH4 

(ii) CH3Cl 

(iii) HCHO 
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bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ¼v½ Å”ekxfrdh ds r`rh; fu;e ,oa mlds egRo dks  

crkb,A      3 

Give third law of thermodynamics and its 

importance. 

¼c½ dksbZ inkFkZ izfrpqEcdh; D;ksa gksrk gS \ Li”V dhft,A 2 

Why some substances are diamagnetic ?  

Explain. 

¼l½ f}/kzqo vk?kw.kZ ls vkf.od lajpuk dSls Kkr dh tkrh  

gS \   2 

How is molecular structure determined from dipole 

moment ? 

vFkokvFkokvFkokvFkok    

(Or) 

¼v½ izfrpqEcdh;] vuqpqEcdh; rFkk QSjkeSXusfVd inkFkks± essa D;k 

fHkérk gksrh gS \ 3 

What is the difference among the  

diamagnetic, paramagnetic and ferromagnetic 

substances ? 
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¼c½ HCl ds v.kq dh ca/k yEckbZ 1.27 Å gSA blds f}/kqzo 

vk?kw.kZ dk eku 1-03 D gSA izfr’kr vk;fud xq.k dh 

x.kuk dhft,A fn;k gS fd bysDVªkWu ij vkos’k =  

104.80 10−×  e. s. u.½A 2 

The bond length of HCl molecule is 1.27 Å. Its 

dipole moment is 1.03 D. Calculate the percentage 

of ionic character. (Given that charge on electron = 

104.80 10−× e. s. u.). 

¼l½ ^izsfjr f}/kzqo vk?kw.kZ* D;k gS \ le>kb,A 2 

What is ‘Induced Dipole Moment’ ? Explain. 
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