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B. SC. (GENERAL) (BSCG/BSCM) 

Term-End Examination 

December, 2024 

BCHCT-133 : CHEMICAL ENERGETICS, 

EQUILIBRIA AND FUNCTIONAL GROUP  

ORGANIC CHEMISTRY—I  

Time : 2 Hours     Maximum Marks : 50 

Note : (i) This question paper contains two Parts.  

 (ii) Students are required to answer both the 

Parts in two separate answer books. 

Write your Enrolment number, course 

code and part title clearly on each of the 

two answer books.  

 (iii) Marks are indicated against each 

question.   
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 Part—A (Marks : 25) 
(Chemical Energetics and Equilibria) 

Note : Attempt any five questions from Question 
Nos. 1 to 7. 

1. (a) Define state and path functions. Give an 
example of each. 2 

(b) Calculate the amount of heat energy 
required to raise the temperature of 100 g 
of copper from 20°C to 70°C. Specific heat 
capacity of copper is 390 J kg–1 K–1. 3 

2. (a) Derive a relationship between the 
temperature and pressure for an adiabatic 
process using the following expression : 2 

1TV γ− =  constant 
(b) The enthalpies of combustion of methane, 

graphite and hydrogen at 298 K are  
– 890.3 kJ mol–1, – 393.5 kJ mol–1 and  
– 285.8 kJ mol–1 respectively. Calculate the 
enthalpy of formation of CH4(g). 3 

3. (a) Derive the relationship between the Ur∆  

and Hr∆  for reactions involving gaseous 
reactants and products. 3 
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(b) Write the equilibrium constant (Kp) 
expression for the following equilibrium 
reactions : 2 
(i) 2 2H (g) I (g) 2HI(g)+    

(ii) 3 2 24NH (g) 5O (g) 4NO(g) 6H O(g)+ +   

4. (a) Crystallisation of a supersaturated 
solution of sodium acetate is spontaneous 
and exothermic process. Is the process 
‘entropy driven’ or ‘enthalpy driven’ ? 
Justify your answer. 3 

(b) At a pressure of 1 bar, water undergoes 
fusion at 273.1 K. Calculate the entropy of 
fusion of water if the molar enthalpy of 
fusion of water is found to be 6.02 kJ mol–1. 

2 

5. (a) When will the G∆ °  be equal to zero for an 
equilibrium reaction occurring at room 
temperature ? 2 

(b) For the equilibrium reaction :  
 2 2 32SO (g) O (g) 2SO (g) 196kJ+ +   

predict the direction of shift of equilibrium 
for the following : 3 
(i) removal of SO3 

(ii) addition of O2 
(iii) decrease in temperature 
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6. (a) How would the degree of ionisation of a 
weak acid change with dilution of its 
solution ? Explain. 3 

(b) Calculate the pH of a buffer solution 
containing 0.1 M acetic acid and 0.5 M 
sodium acetate. 2 

Given : pKa (acetic acid) = 4.74;  

             log 5 = 0.6990. 

7. (a) Write the solubility product expressions for 
the following : 2 

(i) PbCl2 

(ii) Al(OH)3 

(b) An aqueous solution contains 2+Ba  and 

2+Sr  ions at a concentration of 10–5 M and  

10–1 M respectively. Which of the ions 
would precipitate first on adding a solution 
of potassium chromate dropwise to the 
mixture ? Assume that there is no dilution. 

3  

[Given : −= × 10
4K (BaCrO ) 1.2 10sp    

and     −= × 5
4K (SrCrO ) 3.5 10sp  at 298 K] 
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 Part—B (Marks : 25) 
(Functional Group Organic Chemistry—I) 

Note : Attempt any five questions from Question 
Nos. 8 to 14. 

8. (a) Which of the following are aromatic and 
why ?  3 

 
 
 
 
 
 
  
 

(b) Why do tert. alcohols undergo SN1 reaction ? 
2 

9. (a) Complete the following reactions and give 
their specific names : 3 

(i) + →RCOR HCN   
 

(ii)             + →3
3 2

AlClCH CH COCl   

 
 

(iii)             CuBr
>100°C→   
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(b) How will you convert 3 2CH CH CH=  to the 
following : 2 
(i) 1-propanol 
(ii) 2-propanol  

10. (a) How is starch converted into ethanol ? 
Name all the enzymes for this conversion. 

2 
(b) What is picric acid ? How is it prepared 

from chlorobenzene ? 3 
11. (a) What are crown ethers ? Give one of their 

important uses. 2 
(b) How is benzaldehyde prepared from the 

following ? 2 
(i) C6H5COCl 
(ii) C6H5CN 

(c) Give one distinguishing lab. test between 
C6H5CHO and C6H5COCH3. 1 

12. (a) Arrange the following in an increasing 
order of reactivity towards electrophilic 
substition reaction. Explain your answer : 

3 
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(b) Write the products formed in reaction of 
CH3MgCl with the following : 2 

(i) CH3CN 

(ii) HCHO 

13. (a) Write two important esterification 
reactions of glycerol. 2 

(b) Write the preparation of phenolphthalein 
and describe its use as an acid-base 
indicator. 3 

14. (a) Why are phenols acidic in nature ? Which 
of the following will be a stronger acid ? 2 

 
 
 
  

(b) What is the type of hybridisation of starred 
carbon in each of the following ? 3 

(i) 3 2
*CH CH Cl   

(ii) 2
*CH CHCl=   

 

(iii)  
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      BCHCT–133 

foKku Lukrd (lkekU;)  

(ch- ,l&lh- th-@ch- ,l- lh- ,e-) 

l=kkar ijh{kk 

fnlEcj] 2024 

ch-lh-,p-lh-Vh--133 % jklk;fud vkSftZdh] lkE; 

vkSj vfHky{kdh; lewg dkcZfud jlk;u&I 

le; % 2 ?k.Vs     vf/dre vad % 50 

uk sV % (i) bl iz'u&i=k ds nks Hkkx gSaA  

 (ii) Nk=kksa dks nksuksa Hkkxksa ds mÙkj nks vyx&vyx 

mÙkj iqfLrdkvksa esa nsus gSaA nksuksa mÙkj 

iqfLrdkvksa ij viuk vuqØekad]  

ikB~;Øe dksM vkSj Hkkx dk uke lkiQ&lkiQ 

fyf[k,A  

 (iii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA  
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 Hkkxµd (vad % 25) 

(jklk;fud vkSftZdh vkSj lkE;) 

uk sV % iz'u la- 1&7 rd fdUgha ik ¡p iz'uksa ds mÙkj 

nhft,A  

1- (d)  voLFkk o iFk iQyuksa dks ifjHkkf"kr dhft,A 

izR;sd dk ,d&,d mnkgj.k nhft,A 2 

([k)  100 g dkWij ds rkieku dks 20°C ls 70°C 

rd c<+kus ds fy, vko';d Å"ek dh ek=kk 

dk ifjdyu dhft,A dkWij dh fof'k"V 

Å"ek/kfjrk 390 J kg–1 K–1 gSA 3 

2- (d)  fuEufyf[kr O;atd dk mi;ksx djrs gq, fdlh 

#¼ks"e izlkj izØe ds fy, rki o nkc ds 

chp lEcU/ O;qRiUu dhft, % 2 

1TV γ− =  fLFkjkad 
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([k)  298 K ij ehFksu] xzsiQkbV rFkk gkbMªkstu ds 

fy, ngu dh ,UFkSfYi;ksa ds eku Øe'k%  

– 890.3 kJ mol–1, – 393.5 kJ mol–1 rFkk  

– 285.8 kJ mol–1 gSaA CH4(g) ds fy, 

fojpu dh ,UFkSYih dk ifjdyu dhft,A 3 

3- (d)  xSlh; vfHkdkjdksa rFkk mRiknksa okyh 

vfHkfØ;kvksa ds fy, Ur∆  rFkk Hr∆  ds chp 

lEcU/ O;qRiUu dhft,A 3 

([k)  fuEufyf[kr lkE; vfHkfØ;kvksa ds fy, lkE; 

fLFkjkad (Kp) O;atd fyf[k, % 2 

(i) 2 2H (g) I (g) 2HI(g)+    

(ii) 3 2 24NH (g) 5O (g) 4NO(g) 6H O(g)+ +  

4- (d)  lksfM;e ,slhVsV ds vfrlar`Ir foy;u dk 

fØLVyhdj.k ,d Å"ek{ksih Lor% izØe gksrk 

gSA D;k ;g ,UVªkWih lapkfyr gS vFkok ,UFkSYih 

lapkfyr \ vius mÙkj dh iqf"V dhft,A 3 
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([k)  1 bar nkc ij ty dk laxyu 273.1 K ij 

gksrk gSA ;fn ty ds fy, laxyu dh eksyj 

,UFkSYih dk eku 6.02 kJ mol–1 gS] rks ty ds 

laxyu dh eksyj ,UVªkWih ifjdfyr dhft,A 2 

5- (d)  d{k rki ij gksus okyh fdlh lkE; vfHkfØ;k 

ds fy, ∆G°  dk eku 'kwU; dc gksxk \ 2 

([k)  lkE; vfHkfØ;k % 

 2 2 32SO (g) O (g) 2SO (g) 196kJ+ +  

 ds fy, fuEufyf[kr ifjfLFkfr;ksa esa lkE; dh 

fn'kk esa ifjorZu dk iwokZuqeku yxkb, % 3 

 (i)  SO3 ds fu"dklu ij 

 (ii)  O2 dks Mkyus ij 

 (iii) rki esa deh ij 

6- (d)  fdlh nqcZy vEy ds foYk;u dh ruqrk ls 

mldh vk;uu dh ek=kk fdl izdkj cnysxh \ 

O;k[;k dhft,A 3 
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([k)  0.1 M ,slhfVd vEy rFkk 0.5 M lksfM;e 

,slhVsV okys mHk; izfrjks/h foy;u dh pH dk 

eku ifjdfyr dhft,A  2 

 fn;k gS % pKa (,slhfVd vEy) = 4.74;  

                log 5 = 0.6990.  

7- (d)  fuEufyf[kr ds fy, foys;rk xq.kkad O;atd 

fyf[k, % 2 

 (i) PbCl2 

 (ii) Al(OH)3 

([k)  2+Ba  rFkk 2+Sr  vk;uksa ds ,d tyh; 

foy;u esa mudh lkanzrk Øe'k% 10–5 M rFkk 

10–1 M gSA feJ.k ds foy;u esa cw¡n&cw¡n dj 

iksVSf'k;e ØksesV dk foy;u feykus ij 

dkSu&lk vk;u igys vo{ksfir gksxk \ eku 

yhft, fd bl izfØ;k esa ruqdj.k ugha gksrk gSA 

3 
 [fn;k gS %  

       298 K ij Ksp (BaCrO4) = 1.2 × 10–10 

 rFkk              Ksp (SrCrO4) = 3.5 × 10–5] 
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 Hkkxµ[k (vad % 25) 

(vfHky{kdh; lewg dkcZfud jlk;uµI) 

uk sV % iz'u la- 8&14 rd fdUgha ik ¡p iz'uksa ds mÙkj 

nhft,A  

8- (d)  fuEufyf[kr esa ls dkSu&lk ,sjkseSfVd gS vkSj 

D;ksa \  3 

   

 

 

 

 

 

 

([k)  r`rh;d ,sYdksgkWy SN1 vfHkfØ;k D;ksa n'kkZrk  

gS \  2 

9- (d)  fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, vkSj 

izR;sd vfHkfØ;k dk fof'k"V uke nhft, % 3 

 (i)  + →RCOR HCN   
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 (ii)              + →3
3 2

AlClCH CH COCl    

 
 

 (iii)              CuBr
>100°C→   

 
([k)  3 2CH CH CH=  dks vki fuEufyf[kr esa dSls  

:ikarfjr djsaxs \ 2 

 (i) 1&izksisukWy 

 (ii) 2&izksisukWy  

10- (d)  LVkpZ ,FksukWy esa dSls :ikarfjr gksrh gS \ lHkh 

,Utkbeksa ds uke nhft, tks bl :ikarfjr esa 

iz;qDr gksrs gSaA 2 

([k)  fidfjd vEy D;k gksrk gS \ bls DyksjkscsUthu 

ls dSls izkIr djrs gSa \ 3 

11- (d)  Økmu bZFkj D;k gksrs gSa \ buds ,d izeq[k 

mi;ksx dks nhft,A 2 

([k)  cstSfYMgkbM dks fuEufyf[kr ls dSls izkIr  

djsaxs \ 2 

 (i)  C6H5COCl 
 (ii)  C6H5CN 
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(x)  6 5C H CHO vkSj 6 5 3C H COCH  esa Hksn ds 

fy, ,d iz;ksx'kkyk ijh{k.k dhft,A 1 

12- (d)  bysDVªkWuLusgh izfrLFkkiu vfHkfØ;k ds izfr 

fuEufyf[kr dks vfHkfØ;k'khyrk dks c<+rs Øe 

esa fyf[k,A vius mÙkj dh O;k[;k dhft, % 3 

 

 

 

 

 

 

 

 

 

([k)  3CH MgCl dh fuEufyf[kr ls vfHkfØ;k ls 

izkIr mRiknksa dks fyf[k, % 2 

 (i)  CH3CN 

 (ii)  HCHO 
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13- (d)  fXyljkWy dh nks izeq[k ,LVjhdj.k vfHkfØ;kvksa 

dks fyf[k,A 2 

([k)  iQhukWYÝFkSyhu ds cukus dh fof/ fyf[k, vkSj 

blds vEy&{kkjd lwpd ds :i esa mi;ksx dh 

O;k[;k dhft,A 3 

14- (d)  iQhukWy dk LoHkko vEyh; D;ksa gS \ 

fuEufyf[kr esa ls dkSu&lk izcy vEy gS \ 2 

  

 

 

  

([k)  fuEufyf[kr esa ls izR;sd esa rkjafdr dkcZu ds 

ladj.k ds izdkj D;k gSa \ 3 

 (i)  3 2
*CH CH Cl   

 (ii)  2
*CH CHCl=   

 
 
 (iii)  

 
× × × × × × × 
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