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Note : (i) This question paper contains two 

Parts.  

 (ii) Students are required to answer both 

the two 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) Differentiate between state functions 

and path functions. 2 

(b) What would be the amount of heat 

required to raise the temperature of 5 g 

of iron from 25°C to 75°C ? The specific 

heat capacity of iron is 0.45 J/g.°C. 3 

2. (a) State the First Law of Thermodynamics 

and give its mathematical  

expression. 2 

(b) One mole of an ideal gas is held in a 

cylinder at a pressure of 10 bar and  

300 K. The pressure is suddenly 

released to 0.5 bar and the gas expands 

isothermally. Calculate w, q, U and 

H. Given : R = 8.314 J mol–1 K–1. 3 
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3. (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. 2 

(b) Calculate the standard enthalpy of 

formation of CS2(l). Given that the 

standard enthalpy of combustion of 

Carbon(s), Sulphur(s) and CS2(l) are : 

– 393.3, – 293.72 and – 1108.76 kJ mol–1 

respectively. 3 

4. (a) Derive the relationship between Kp and 

Kc for the following equilibrium reaction : 

2 

N2(g) + 3H2(g)   2NH3(g) 

(b) Given the following equilibrium : 

          H2(g) + I2(s)   2HI(g)  

rH = 53 kJ mol–1 
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Predict the direction of shift of 

equilibrium for each stress listed below : 

    3 

(i) decrease in temperature 

(ii) increase of pressure 

(iii) removal of HI.  

5. (a) For the reaction : 

               N2(g) + 3H2(g)   2NH3(g) 

H° = – 92 kJ/mol  

and           S° = – 199 J/mol.K 

calculate the temperature above which 

the reaction will become spontaneous. 3 

(b) Give any one statement of the second 

law of thermodynamics. 2 

6. (a) List the different factors that affect the 

ionisation of weak electrolytes. 2 

(b) Define pH. Calculate the pH of a  

1 × 10–3 M aqueous solution of sulphuric 

acid.  3 

Given : 

log 2 = 0.30 

and           log 3 = 0.48 
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7. (a) Acetic acid (CH3COOH) is an organic 

acid. Write the ionisation equilibrium 

reaction of acetic acid in water and also 

give the expression for the 

corresponding ionisation constant. 2 

(b) Calculate the pH of a solution 500 cm3 

of which contains 0.25 mol and 

CH3COOH and 0.35 mol CH3COONa. 3 

Given : 

pKa (acetic acid) = 4.74 

log 2 = 0.30 

log 3 = 0.47 

log 5 = 0.699 

log 7 = 0.845. 

 

 

 

 



 [ 6 ] BCHCT–133(S) 

B–1759/BCHCT–133(S) 

 Part—B (Marks : 25) 

(Functional Group Organic Chemistry–I) 

Note : Attempt any five questions from Question 

Nos. 8 to 14. 

8. (a) State reasons to explain why benzene is 

aromatic in nature but cyclooctatetrane  

is not.  3 

(b) Explain why chlorine in CH3Cl is more 

easily substituted by nucleophile than 

in chlorobenzene. 2  

9. (a) Name any two chemicals used as 

catalyst in Friedel-Craft’s reaction.  1 

(b) Can CH3CH2CH2Cl be used for the 

preparation of n-propylbenzene from 

benzene by Friedel-Crafts reaction ? 

Yes or No ? Explain reasons. 3 

(c) Write the IUPAC name of benzyl 

chloride. 1 
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10. Complete the following reactions : 5 

(i)              
OH

3CH COCl


    

(ii) 
(1) NaH

(2) RCl
ROH   

(iii) 
 2 4H ,Pd BaSO

RCOCl   

(iv) 
4

[O]
2 2

alkaline KMnO
CH CH 

 

 

(v)  

 

11. (a) Arrange the following compounds in 

decreasing order of acidity : 2 

 

 

 

(b) Write stepwise the formation of picric 

acid from chlorobenzene. 3 
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12. (a) Write the mechanism of Aldol 

condensation of acetaldehyde. 3  

(b) Write iodoform test.  2 

13. (a) Write the reactions for preparation of 

benzene from the following : 3 

(i) CH CH   

 

(ii)  

 

(iii)  

(b) How is glycol obtained ? Write any two 

methods. 2 

14. Give one example with complete equations 

for the following reactions : 5 

(i) Clemmensen reduction  

(ii) Kolbe reaction 

(iii) Williamson ether synthesis  

(iv) Cannizzaro’s reaction  

(v) Wolff-Kishner reduction  
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foKku Lukrd (lkekU;)  

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

l=kar ijh{kk  

twu] 2025 

ch-lh-,p-lh-Vh-&133(S) % jklk;fud vkS£tdh] 

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

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

uksV % (i) bl iz'u ds nks Hkkx gSaA 

 (ii) Nk=ksa 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 

lkQ&lkQ fy[ksaA 

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

(jklk;fud vkS£tdh vkSj lkE;) 

uksV % iz'u la- 1 ls 7 rd fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

1- (d) voLFkk Qyuksa rFkk iFk Qyuksa ds chp varj Li"V 

dhft,A  2 

([k) 5 xzke vk;ju ds rkieku dks 25°C ls 75°C rd 

c<+kus ds fy, vko';d Å"ek dh ek=k dk 

ifjdyu dhft,A vk;ju dh fof'k"V Å"ek/kkfjrk 

dk eku 0-45 J/g.°C gSA 3 

2- (d) Å"ekxfrdh ds izFke fu;e dks crkb, rFkk blds 

xf.krh; O;atd dks fyf[k,A 2 

([k) vkn'kZ xSl ds ,d eksy dks ,d flysaMj eas 10 bar 

nkc rFkk 300 K rki ij j[kk tkrk gS rFkk nkc dks 

vpkud 0-5 bar dj fn;k tkrk gSA xSl lerkih 

izlkj n'kkZrh gSA bl izØe ds fy, w, q, U rFkk 

H dk eku ifjdfyr dhft,A fn;k gS %  

R = 8.314 J mol–1K–1
A 3 
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3- (d) lksfM;e ,slhVsV ds vfrlar`Ir foy;u dk 

fØLVyhdj.k ,d Lor% rFkk Åz"ek{ksih izfØ;k gSA 

D;k ;g izfØ;k ^,UVªkWih lapkfyr* gS vFkok 

^,UFkSYih lapkfyr* \ vius mÙkj dks mfpr fl¼ 

dhft,A  2 

([k) 2CS ( )l  ds fy, fojpu dh ekud ,UFkSYih dk 

ifjdyu dhft,A 

dkcZu (s)] lYQj (s) rFkk 2CS ( )l  ds fy, ngu 

dh ekud ,UFkSYih dk eku Øe'k% –393.3,  

–293.72 rFkk –1108.76 kJ mol–1
 fn;k x;k 

gSA   3 

4- (d) fuEufyf[kr lkE; lehdj.k ds fy, K p rFkk Kc

ds chp laca/k O;qRiUu dhft, % 2 

2 2 3N ( ) 3H ( ) 2NH ( )g g g  

([k) fuEufyf[kr lkE; vfHkdj.k ds fy,] Øec¼ 

izR;sd ruko ds fy, lkE; dh fn'kk eas gksus okys 

ifjorZu dk iwokZuqeku yxkb, % 3 

           
2 2H ( ) I ( ) 2HI(g)g s

 
  1H 53kJmolr  

(i) rkieku eas deh 

(ii) nkc dk c<+uk 

(iii) HI dk fu"dklu 
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5- (d) vfHkfØ;k % 

2 2 3N ( ) 3H ( ) 2NH ( )g g g  

ds fy, 
   1H° 92 kJmol  rFkk  

  S° 199 J/mol.K  gSA 

ml rki dk ifjdyu dhft, ftlds Åij 

vfHkfØ;k Lor% gksxhA 3 

([k) Å"ekxfrdh ds f}rh; fu;e dk dksbZ ,d dFku 

crkb,A  2 

6- (d) ,d nqcZy vEy ds vk;uu dks izHkkfor djus okys 

dkjdksa dh lwph cukb,A 2 

([k) pH dks ifjHkkf"kr dhft,A lY¶;wfjd vEy ds 

31 10 M  ds tyh; foy;u ds fy, pH dk eku 

ifjdfyr dhft,A 3 

fn;k gS %  

log 2 = 0.30  

rFkk           log 3 = 0.48 
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7- (d) ,slhfVd vEy 3(CH COOH) ,d dkcZfud vEy 

gSA ty eas ,slhfVd vEy ds vk;uu ds fy, lkE; 

vfHkfØ;k fyf[k, rFkk mlds laxr vk;uu fLFkjkad 

dk O;atd fyf[k,A 2 

([k) ,d foy;u ftlds 
3500cm  eas 0-25 mol 

3CH COOH  rFkk 0-35 mol 3CH COONa  gS] 

ds fy, pH dk eku ifjdfyr dhft,A 3 

 fn;k gS %  

                 pKa (,slhfVd vEy) = 4.74,  

log 2 = 0.30;  

log 3 = 0.47,  

log 5 = 0.699, 

 log 7 = 0.845 
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 Hkkx&[k (vad % 25) 

(vfHky{kdh; lewg dkcZfud jlk;u—I) 

uksV % iz'u la[;k 8 ls 14 rd fdUgha ik¡p iz'uksa ds mÙkj 

nhft,A 

8- (d) csathu ,jkseSfVd gS ysfdu lkbDyksvkWDVsVsVªsbZu ugha] 

dkj.kksa dk mYys[k dhft,A 3 

([k) Dyksjkscsathu dh rqyuk esa CH3Cl ls Dyksjhu vf/kd 

lqxerk ls ukfHkdLusgh }kjk izfrLFkkfir D;ksa gks tkrk 

gS] le>kb,A 2 

9- (d) ÝhMy&Øk¶V~l vfHkfØ;k esa iz;qDr fdUgha nks 

mRizsjdksa ds uke nhft,A 1 

 ([k) D;k ÝhMy&Øk¶V~l vfHkfØ;k ls n-izksfiycsathu 

dks 3 2 2CH CH CH Cl  ds mi;ksx ls cuk;k tk 

ldrk gS \ gk¡ ;k ugha dkj.k le>kb,A 3 

 (x) csfUty DyksjkbM dk IUPAC uke fyf[k,A 1 
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10- fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, % 5 

(i)              
OH

3CH COCl


    

(ii) 
(1) NaH

(2) RCl
ROH   

(iii) 
 2 4H ,Pd BaSO

RCOCl   

(iv) 
4

[O]
2 2

alkaline KMnO
CH CH 

 

 

(v)  

 

11- (d) fuEufyf[kr ;kSfxdksa dks vEyrk ds ?kVrs Øe esa 

vofLFkr dhft, % 2 

 

 

 

 

([k) Dyksjkscsathu ls fifØd vEy ds cuus esa iz;qDr lHkh 

pj.kksa dks fyf[k,A 3 
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12- (d) ,sflVSfYMgkbM ds ,sYMkWy la?kuu dh fØ;kfof/k dks 

fyf[k,A  3 

([k) vk;MksQkWeZ ijh{k.k dks fyf[k,A 2 

13- (d) fuEufyf[kr ls csathu dks cukus ds fy, vfHkfØ;k,¡ 

fyf[k, %  3 

 (i) CH CH   

 

(ii)  

 

(iii)  

 

([k) Xykbdksy dks dSls izkIr djsaxs \ fdUgha nks fof/k;ksa 

dks fyf[k,A 2 

14- fuEufyf[kr vfHkfØ;kvksa ds fy, lehdj.k fyf[k, % 5 

 (i) Dyhesalu vip;u 

 (ii) dksYcs vfHkfØ;k 

 (iii) fofy;elu bZFkj la'ys"k.k 

 (iv) dSfutkjks vfHkfØ;k 

 (v) oqYQ&fd'kuj vip;u 

× × × × × 


