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

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 8 × 2 = 16
(Very Short Answer 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.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
2 A§H$m| H$m h¡&

1)	 (i)	 Define	molar	heat	capacities.

  ‘moba VmnYm[aVm H$mo n[a^m{fV H$s{OE&
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 (ii) Write the Schrodinger wave equation.

  lmoqS>Ja Va§J g‘rH$aU {b{IE&

	 (iii)	 Define	the	term	autocatalysis.

  ñdCËàoaU H$mo g‘PmB¶o&

 (iv) Differentiate between microstate and macrostate.

  ‘mBH«$moñQ>oQ> d ‘¡H$moñQ>oQ> ‘| AÝVa {b{IE&

 (v) What do you mean by ensembles?

  g‘pîQ> go Amn ³¶m g‘PVo h¢?

 (vi) What is the rotation partition function?

  KyU©Z {d^mOZ ’$bZ ³¶m h¡?

 (vii) Write equation to represent Boltzmann Maxwell distribution 

law.

  ~moëQ>O²‘mZ ‘¡³gd¡b {dVaU {Z¶‘ Ho$ {bE g‘rH$aU {b{IE&

 (viii) How many NMR signals are obtained from 2 - 

chloropropene?

  2-³bmoamoàmonrZ go NMR  Ho$ {H$VZo g§Ho$V àmßV hmoVo h¢?

 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 8 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&
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2) Discuss the third law of thermodynamics.
 Cî‘mJ{VH$s Ho$ V¥Vr¶ {Z¶‘ H$mo g‘PmB¶o&

3) Explain endothermic and exothermic reactions.
 Cî‘memofr d Cî‘mjonr A{^{H«$¶mAm| H$mo g‘PmB¶o&

4) What do you understand by depression in freezing point?
 {h‘m§H$ {~ÝXþ ‘| AdZ‘Z go Amn ³¶m g‘PVo h¢?

5)	 Define	normalized	and	orthogonal	wave	function.
 gm‘mÝ¶H¥$V Ed§ bmpå~H$ Va§J ’$bZ H$mo n[a^m{fV H$s{OE&

6)	 Define	Hamiltonian	operator.
 ho{‘ëQ>mo{Z¶Z g§H$maH$ H$mo n[a^m{fV H$s{OE&

7) Explain the effect of temperature on rate of reaction.
 A{^{H«$¶m doJ na Vmn Ho$ à^md H$mo g‘PmB¶o&

8) Discuss molecular vibrational modes.
 AmpÊdH$ H$ånZ ‘moS> ~VmB¶o&

9) Discuss Bear Lambert Law.
 {~¶a b¡å~Q>© {Z¶‘ H$mo g‘PmBE&

 Section - C 2 × 16 = 32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
16 marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 
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10) Write a detailed note on Hinshelwood and RRKM theory.

 {hgobdwS> Ed§ RRKM {gÕmÝV na {dñV¥V {Q>ßnUr {b{IE&

11) What is chemical potential. Discuss its variation with 

temperature and pressure.

 amgm¶{ZH$ {d^d ³¶m h¡? BgHo$ Vmn d Xm~ Ho$ gmW n[adV©Z H$mo 
g‘PmB¶o&

12) Explain Schrodinger wave equation for a particle in three 

dimensional box and derive the expression for wave function 

and the total energy of the system.

 {Û{d{^¶ ~m°³g ‘| H$U Ho$ {bE lmoqS>Ja Va§J g‘rH$aU H$mo g‘PmB¶o VWm 
Va§J ’$bZ Ed§ V§Ì H$s Hw$b D$Om© Ho$ ì¶§OH$ ì¶wpËnV H$s{OE&

13) Write short note on following:

 {ZåZ na g§{jßV {Q>ßnUr {b{IE&
 (i) Chemical shift 

  amgm¶{ZH$ {dñWmnZ
 (ii) Principle of NMR spectroscopy 

  NMR ñno³Q´>moñH$m°nr H$m {gÕmÝV&


