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MSCCH-03 

June - Examination 2026 

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 in each section. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A    
 Section-A 8××××2====16 

 (Very Short Answer Type Questions)  

Note :- Answer all 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) What is a State Function? Give one example.  

  voLFkk Qyu D;k gS\ ,d mnkgj.k nhft,A  

 (ii) State the First Law of Thermodynamics and write its mathematical equation.  

  Å"ekxfrdh ds izFke fu;e dks crkb, vkSj mldk xf.krh; lehdj.k fyf[k,A  

 (iii) What is the ground-state energy of a particle in a two-dimensional box? Write 

the expression. 

 

  f}&vk;keh ckWDl esa ,d d.k dh ewy&voLFkk ÅtkZ gS\ O;atd fyf[k,A  

 (iv) What is the Grand Canonical Ensemble? Mention the conditions required for 

it.  

 

  xSazM dSuksfudy ,ulsacy D;k gS\ blds fy, vko’;d 'krsaZ crkb,A  

 (v) Calculate the mean (average) of the even numbers from 1 to 10.  

  1 ls 10 rd dh le la[;kvksa dk ek/; ¼vkSlr½ fudkfy,A  

 (vi) What is the selection rule for Raman Spectroscopy?  

  jeu LisDVªksLdksih dk p;u fu;e D;k gS\  

 (vii) Predict the number of 1H NMR signals in naphthalene and p-xylene.  

  uS¶+Fkyhu vkSj p-t+kbyhu esa 1H NMR flXuyksa dh la[;k crkb,A  

 (viii) What is an Adiabatic Process? Mention the conditions under which it occurs.  

  #)ks"e izfØ;k D;k gS\ mu fLFkfr;ksa dk mYys[k djsa ftuesa ;g izfØ;k gksrh gSA  
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

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

   200 words. Each question carries 8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 8888 vad dk gSA 

2. What are Fast Reactions? Describe the experimental methods used for the study of 

fast reactions with suitable examples. 

 

 rhoz vfHkfØ;k,¡ D;k gSa\ mi;qDr mnkgj.kksa ds lkFk rhoz vfHkfØ;kvksa ds v/;;u ds fy, 

iz;qDr izk;ksfxd fof/k;ksa dk o.kZu dhft,A 

 

3. Explain the different types of spectral shifts observed in UV-Visible Spectroscopy. 

Discuss Bathochromic Shift (Red Shift) and Hypsochromic Shift (Blue Shift).  

 

 UV-n`’; LisDVªksLdksih esa ns[ks tkus okys fofHké izdkj ds LisDVªy f’k¶V dh O;k[;k djsaA 

cSFkksØksfed f’k¶V ¼jsM f’k¶V½ vkSj fgIlksØksfed f’k¶V ¼Cyw f’k¶V½ ds izHkko ij ppkZ djsaA 

 

4. Derive the Michaelis-Menten equation and explain the assumptions involved in its 

derivation. 

 

 ekbdfyl&esaVsu lehdj.k fudkysa vkSj blds O;qRié esa 'kkfey ekU;rkvksa dks le>k,aA  

5. The following grouped frequency distribution represents the marks obtained by 

students in a Physical Chemistry examination - 

 

 Calculate the Mode of the distribution using the grouped data method. Clearly 

identify the Mode class and show all steps involved in the calculation. 

 

 Marks  10-20 20-30 30-40 40-50 50-60 60-70 70-80 

Frequency 6 12 18 25 20 14 5 
 

 

 uhps fn;s x;s lewgh—r ckjackjrk forj.k] “kSfrd jlk;u foKku dh ijh{kk eas Nk=ksa }kjk 

izkIr vadksa dks n’kkZrk gS & 

 

 oxhZ—r MsVk fof/k dk mi;ksx djds forj.k dk cgqyd (Mode) Kkr dhft,A cgqyd oxZ 

dks Li"V :i ls igpkusa vkSj x.kuk esa 'kkfey lHkh pj.kksa dks fyf[k,A 

 

 vadksavadksavadksavadksa 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

vko`fÙk 6 12 18 25 20 14 5 
 

 

6. Explain the principle of electronic spectroscopy and electronic transitions in 

molecules. 

  

 v.kqvksa esa bysDVªkWfud LisDVªksLdksih vkSj bysDVªkWfud laØe.k ds fl)kar dh O;k[;k djsaA  
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7. What is the Third Law of Thermodynamics? Explain Nernst’s Heat Theorem.   

 Å"ekxfrdh dk rhljk fu;e D;k gS\ uULkVZ ds Å"ek izes; dh O;k[;k djsaA  

8. What is Phase Equilibrium? Discuss the different equilibrium curves in the phase 

diagram of water and explain the significance of the triple point. 

  

 izkoLFkk lkE;koLFkk D;k gS\ ty ds izkoLFkk vkjs[k esa fofHkUu lkE;koLFkk oØksa dh ppkZ 

dhft, vkSj f=d fcanq (triple point) ds egRo dks le>kb,A 

 

9. Explain the Rigid Rotator Model. Derive the expression for the rotational energy 

levels and discuss its significance in molecular spectroscopy. 

  

 n<̀+ ?kw.khZ ekWMy dh O;k[;k djsaA ?kw.khZ ÅtkZ Lrjksa ds fy, O;atd O;qRié djsa vkSj vk.kfod 

LisDVªksLdksih esa blds egRo ij ppkZ djsaA 

 

 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^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½     

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

10. Explain the particle-in-a-box model in quantum chemistry. Derive the energy levels 

for a particle in one-dimensional box and discuss the corresponding energy 

expressions for two-dimensional and three-dimensional boxes. Compare the energy 

states in all three cases. 

 

 ` kaVe dsfeLVªh esa *ikfVZdy&bu&v&ckWDl* ekWMy dks le>k,aA ,d&foeh; ckWDl esa d.k 

ds fy, ÅtkZ Lrjksa dks O;qRié djsa vkSj f}&foeh; o f=&foeh; ckWDl ds fy, lacaf/kr 

ÅtkZ lw=ksa ij ppkZ djsaA rhuksa fLFkfr;ksa esa ÅtkZ voLFkkvksa dh rqyuk djsaA 

 

11. Explain the theories of unimolecular reactions. Discuss the Lindemann mechanism 

for unimolecular reactions and explain how it accounts for the pressure dependence 

of reaction rates. Describe the limitations of the Lindemann theory.  

  

 ,d&v.kq vfHkfØ;kvksa ds fl)karksa dh O;k[;k djsaA ,d&v.kq vfHkfØ;kvksa ds fy, fyaMseSu 

fØ;kfof/k ij ppkZ djsa vkSj le>k,a fd ;g vfHkfØ;k njksa dh ncko fuHkZjrk dks dSls Li"V 

djrk gSA fyaMseSu fl)kar dh lhekvksa dk o.kZu djsaA 
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12. Explain the physical meaning of the distribution function and its applications in 

Statistical Thermodynamics. 

 

 forj.k Qyu dk HkkSfrd vFkZ le>kb, vkSj lkaf[;dh; Å"ekxfrdh esa blds mi;ksx 

crkb,A 

 

13. An enzyme-catalyzed reaction follows Michaelis-Menten kinetics. The maximum 

reaction velocity (Vmax) is 100 µmol min–1 and the Michaelis constant (Km) is              

5 × 10–3 mol L–1. 

 

 Calculate the initial reaction velocity (v), when the substrate concentration [S] is -  

 (i) 5 × 10–3 mol L–1    

 (ii) 1.0 × 10–2 mol L–1    

 ,atkbe }kjk mRiszfjr vfHkfØ;k ekbdfyl&esaVsu xfrdh dk vuqlj.k djrh gSA vf/kdre 

vfHkfØ;k nj (Vmax) 100 µmol min–1 gS vkSj ekbdfyl fLFkjkad (Km) 5 × 10–3 mol L–1 

gSA 

 

 izkjafHkd vfHkfØ;k osx (v) dh x.kuk djsa] tc lcLVªsV lkaærk [S] gks &  

 (i) 5 × 10–3 mol L–1    

 (ii) 1.0 × 10–2 mol L–1    

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


