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MSCCH-03 

December - Examination 2025 

M. Sc. (Previous) Examination 

CHEMISTRY 

PHYSICAL CHEMISTRY 

Paper : MSCCH-03 
 [Time: 3 Hours]                   [Maximum Marks: 80]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A    
 

 Section-A 8××××2====16 

 (Very Short Answer Type Questions)  

Note :- Answer all the questions. As per the nature of the question delimit your answer in one word, 

   one sentence or maximum up to 30 words. Each question carries 2 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  

   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) Define the Third Law of Thermodynamics.   

  Å"ekxfrdh ds rhljs fu;e dks ifjHkkf"kr djsaA  

 (ii) What are the State functions and Path functions? Give two examples.  

  voLFkk Qyu vkSj iFk Qyu D;k gSa\ nks mnkgj.k nsaA  

 (iii) How many NMR signals are formed in Anthracene and Phenanthrene?  

  ,UFkzklhu vkSj QsusaFkzhu esa fdrus NMR flXuy curs gSa\  

 (iv) What is the mean and median of following data 7, 8, 9, 3, 4, 5, 6, 2, 1?   

  fuEufyf[kr MsVk 7, 8, 9, 3, 4, 5, 6, 2, 1 dk ek/; vkSj ekf/;dk D;k gS\  

 (v) Write the ground state energy of 3D box.  

  3D ckWDl dh xzkmaM LVsV ÅtkZ fy[kasA  

 (vi) Calculate the λmax value for 2, 3-dimethyl-1, 3 butadiene.  

  2, 3-MkbfeFkkby-1, 3 C;wVkMkbu ds λmax  ds eku dh x.kuk djsaA  

 (vii) Write down the formula of translational partition function.  

  Vªkalys’kuy ikVhZ’ku QaD’ku dk lw= fy[ksaA  

 (viii) Define degree of freedom in phase equilibrium.  

  lkE;&izkoLFkk esa Lora=rk dh fMxzh dks ifjHkkf"kr djsaA  
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k  %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 8888 vad dk gSA 

2. Discuss the difference between microcanonical, canonical and grand canonical 

ensembles. Under what conditions is each used? 

 

 ekbØksdSuksfudy] dSuksfudy vkSj xzSaM dSuksfudy ,UlsEcy ds chp varj ij ppkZ djsaA 

izR;sd dk mi;ksx fdu ifjfLFkfr;ksa esa fd;k tkrk gS\ 

 

3. What are the selection rules for Raman activity? How are they different from those 

for IR activity? 

 

 jeu xfrfof/k ds fy, p;u fu;e D;k gSa\ os IR xfrfof/k ds fy, muls dSls fHké gSa\  

4. Derive the Michaelis-Menten equation for enzyme kinetics. What do Vmax and Km 

represent? 

 

 ,atkbe xfrdh ds fy, ekbdfyl&esUVsu lehdj.k O;qRié djsaA Vmax  vkSj Km D;k n’kkZrs 

gaS\ 

 

5. Explain the principle of Nuclear Magnetic Resonance (NMR) spectroscopy. What is 

the significance of nuclear spin and magnetic field in this technique? 

 

 ijek.kq pqacdh; vuqukn (NMR) LisDVªksLdksih ds fl)kar dh O;k[;k djsaA bl rduhd esa 

ijek.kq fLiu vkSj pqacdh; {ks= dk D;k egÙo gS\ 

 

6. How does temperature affect the rate of a chemical reaction in terms of Collision 

Theory? Use the Arrhenius equation in your explanation? 

 

 VDdj fl)kar ds lanHkZ esa rkieku jklk;fud izfrfØ;k dh nj dks dSls izHkkfor djrk gS\ 

vius Li"Vhdj.k esa vjgsfu;l lehdj.k dk mi;ksx djsa\ 

 

7. Explain the Lindemann-Hinshelwood mechanism for unimolecular reactions. How 

does this theory account for the pressure dependence of the reaction rate? 

 

 ;wfuekWfyD;wyj izfrfØ;kvksa ds fy, fyaMeSu&fga’ksyoqM ra= dh O;k[;k djsaA ;g fl)kar 

izfrfØ;k nj dh ncko fuHkZjrk dks dSls /;ku esa j[krk gS\ 
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8. What is the Schrödinger equation? Describe its significance in quantum chemistry 

and explain the difference between the time-dependent and time-independent forms. 

 

 JksfMaxj lehdj.k D;k gS\ �kaVe jlk;u foKku esa blds egÙo dk o.kZu djsa vkSj 

le;&fuHkZj vkSj le;&Lora= :iksa ds chp varj dh O;k[;k djsaA 

 

9. At a temperature of 600K, the rate constant of a chemical reaction is                   

2.75×10–8 m–1 s–1. When the temperature is increased to 800K, the rate constant for 

the same reaction is 1.95×10–7 m–1 s–1. What is the activation energy of this reaction? 

 

 600K ds rkieku ij] ,d jklk;fud izfrfØ;k dk nj fLFkjkad 2.75×10–8 m–1 s–1 gSA tc 
rkieku 800K rd c<+k fn;k tkrk gS] rks mlh izfrfØ;k ds fy, nj fLFkjkad  
1.95×10–7 m–1 s–1 gksrk gSA bl izfrfØ;k dh lfØ;.k ÅtkZ D;k gS\ 

 

 

 Section-C 2××××16====32 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                         

   500 words. Each question carries  16 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼¼¼¼nh?kZnh?kZnh?kZnh?kZ    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 11116666 vad dk gSA 

10. Compare the particle in a one-dimensional box with the three-dimensional box 

model. How does the dimensionality affect the energy spectrum and density of 

states? 

 

 ,d&vk;keh ckWDl esa d.k dh rqyuk f=&vk;keh ckWDl ekWMy ls djsaA vk;ke ÅtkZ LisDVªe 
vkSj voLFkk ds ?kuRo dks dSls izHkkfor djrk gS\ 

 

11. Explain the Clausius-Clapeyron equation and derive its form. How is it used to 

determine the enthalpy of vaporization from experimental data? 

 

 DykWfl;l&DySisjkWu lehdj.k dh O;k[;k djsa vkSj bldk :i fudkysaA izk;ksfxd MsVk ls 
ok"ihdj.k dh ,UFkSYih fu/kkZfjr djus ds fy, bldk mi;ksx dSls fd;k tkrk gS\ 

 

12. Explain the basic principles of electronic spectroscopy. How does electronic 

excitation in molecules differ from vibrational or rotational excitation? 

 

 bysDVªkWfud LisDVªksLdksih ds ewy fl)karksa dh O;k[;k djsaA v.kqvksa esa bysDVªkWfud mÙkstuk 
daiu ;k ?kw.khZ mÙkstuk ls dSls fHké gksrh gS\ 

 

13. Derive the Gibbs-Helmholtz equation starting from the definition of Gibbs free 

energy. How is this equation useful in predicting temperature dependence of reaction 

spontaneity? 

 

 fxCl eqDr ÅtkZ dh ifjHkk"kk ls 'kq: djds fxCl&gsYegksYV~t+ lehdj.k fudkysaA ;g 
lehdj.k jklk;fud vfHkfØ;k dh Lor%izfork (spontaneity) ij rkieku ds izHkko dk 
vuqeku yxkus esa dSls mi;ksxh gS\ 

 

----------------------------- 

 


