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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) Which of the following P-V diagrams 

best represents an isothermal process 

for an ideal gaseous system ? 2 

 

 

(i) 

 

 

 

(ii) 

 

 

 

(iii) 

 

 



 [ 3 ] BCHCT–133 

B–1532/BCHCT–133 P. T. O. 

 

(iv) 

 

 

(b) The molar heat capacity of water at 

constant pressure is 75 JK–1 mol–1. 

What would be the increase in 

temperature of 1 kg of water when  

10 kJ of heat is supplied to it ? 3 

2. (a) State the Zeroth Law of 

Thermodynamics. 2 

(b) For complete combustion of ethanol : 

                2 5 2 2 2C H OH(l) 3O (g) 2CO (g) 3H O(l)  

the amount of heat produced as 

measured in bomb calorimeter is  

1365.0 kJ mol–1 at 27°C. Assuming 

ideality, what would be the molar 
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enthalpy of combustion, CH  for  

the reaction ?  

(Given : R = 8.314 JK–1 mol–1.) 3 

3. (a) What are spontaneous reactions ? Give 

any one criterion of spontaneity of a 

reaction. 2 

(b) Diborane undergoes combustion 

according to the reaction : 

              2 6 2 2 3 2B H (g) 3O (g) B O (s) 3H O(g)     

What would be the enthalpy change for 

the combustion of diborane ?  3 

Given :  

(i) 2 2 3

3
2B(s) O (g) B O (s)

2
  ;  

H 1273kJ/mol     

(ii) 2 2 2

1
H (g) O (g) H O(l)

2
  ;  

H 286kJ/mol     
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(iii) 2 2H O(l) H O(g) ; H 44kJ/mol    

(iv) 2 2 62B(s) 3H (g) B H (g)  ; 

H 36kJ/mol    

4. (a) Derive the relationship between KP and 

KC for the following equilibrium 

reaction : 2 

         
2 2 32SO (g) O (g) 2SO (g)   

(b) Given the following equilibrium 

reaction, predict the direction of shift of 

equilibrium for each stress listed : 3 

2CO (g) C(s) 2CO(g) ;  

  
1H 171kJmolr
    

(i) addition of CO 

(ii) increase in pressure 

(iii) addition of a catalyst. 
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5. (a) One mole of ice is converted into water 

at 273 K and 1 atm. The molar 

entropies of 2H O(s)  and H2O(l) are 

38.20 and 60.00 J mol–1 K–1, 

respectively. What would be the 

enthalpy change for the conversion ? 2 

(b) Explain enthalpy driven and entropy 

driven reactions. Melting of ice is an 

endothermic process. Is the process 

‘entropy driven’ or ‘enthalpy driven’ ? 

Justify your answer. 3 

6. (a) State Ostwald’s dilution law. Write the 

mathematical expression for the 

Ostwald’s dilution law. 2 
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(b) What is the pH of a solution which is 

prepared by mixing 100 cm3 of 0.01 M 

HCl and 300 cm3 of 0.02 M NaOH  

at 298 K ?  3 

 Given : log 2 = 0.30; log 3 = 0.48,  

log 8 = 0.90.  

7. (a) Formic acid (HCOOH) is a weak acid. 

Write the ionisation equilibrium 

reaction for formic acid in water and 

also give the expression for the 

corresponding ionisation constant. 2 

(b) What would be the pH of buffer solution 

containing 0.17 M acetic acid and  

0.34 M sodium acetate ?  

 Given : pKa(acetic acid) = 4.74; log 2 = 0.30; 

log 3 = 0.48. 3 
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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) How is nitrobenzene obtained from 

benzene ? What is the role of conc. 

H2SO4 in this reaction ? Explain. 3 

(b) Which of the following compounds will 

be obtained on nitration of nitrobenzene ? 

Why ?  2 
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9. (a) Write all the steps involved in the 

conversion of aniline to chlorobenzene. 

Write the specific name of each 

reaction. 2+1 

(b) What type of elimination reaction  

(E1 or E2) does CH3CH2Cl undergo on 

treatment with a strong base ? Write its 

reaction. 2 

10. Complete the following reactions : 5 

 

(i)              2
Lewisacid

Br    

 

(ii)                3

AlCl3CH COCl    

(iii) 3CH CHO conc.NaOH


    

(iv) 3 3 2CH COCH I NaOH     

 

(v)                                         
H SO2 4   
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11. (a) Give the structure of the simplest 

trihydric alcohol. Write its IUPAC and 

common name. 2 

(b) How is phenol obtained by cumene-

phenol process ? Write stepwise  

the reagents used and products  

formed. 3 

12. (a) State Huckel’s rule. Which of the 

following are aromatic and why ? 3 
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(b) State  Saytzeff ’s  rule.  What  will  be 

product by elimination of H–Cl from  2 

3 2 3CH CH – C H CH
|
Cl



 

?  

13. Explain the following : 5 

(a) 2, 4-dinitrophenol is a stronger acid 

than phenol. 

(b) CH3CHO undergoes Aldol condensation 

but not HCHO. 

14. (a) Explain why p-chlorotoluene gives a 

mixture of m-toluidine and p-toluidine 

on reaction with sodamide. What is the 

name of the intermediate in this 

reaction ? 3 
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(b) How will you convert CH3MgCl to the 

following : 2 

(i) CH3 – CH3 

(ii) CH3COOH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 [ 13 ] BCHCT–133 

B–1532/BCHCT–133 P. T. O. 

 BCHCT–133 

foKku Lukrd (lkekU;) @  

foKku Lukrd (cgqfo"k;d) 

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

l=kar ijh{kk  

twu] 2025 

ch-lh-,p-lh-Vh-&133 % 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&i= 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 fyf[k,A  

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

(jklk;fud vkS£tdh vkSj lkE;) 

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

nhft,A  

1- (d) fuEufyf[kr esa ls dkSu&lk P-V vkjs[k ,d vkn'kZ 

xSl ds fy, lerkih izØe dks n'kkZrk gS \ 2 

 

(i) 

 

 

 

(ii) 

 

 

(iii) 

 

 

 

(iv) 



 [ 15 ] BCHCT–133 

B–1532/BCHCT–133 P. T. O. 

([k) fLFkj nkc ij ty dh eksyj Å"ek/kkfjrk 75 JK–1 

mol–1 gSA ;fn 1 kg ty dks 10 kJ Å"ek dh 

vkiw£r dh tkrh gS] rks mlds rkieku esa fdruh o`f¼ 

gksxh \  3 

2- (d) Å"ekxfrdh dk 'kwU;ok¡ fu;e crkb,A 2 

([k) ce dSyksjhekih esa 27°C ij ,FksukWy ds iw.kZ ngu esa 

mRiUu Å"ek dk eku 1365.0 kJ mol–1 gS % 

                    2 5 2 2 2C H OH(l) 3O (g) 2CO (g) 3H O(l)  

vkn'kZ O;ogkj ekurs gq, vfHkfØ;k ds fy, CH
 

dh eksyj ngu ,UFkSYih dk ifjdyu dhft,A 3 

(fn;k x;k gS % R = 8.314 JK–1 mol–1
) 

3- (d) Lor% vfHkfØ;k,¡ D;k gksrh gSa \ vfHkfØ;k dh 

Lor% izo£rrk ds fy, dksbZ ,d ekinaM crkb,A 2 

([k) MkbZcksjsu fuEufyf[kr ngu vfHkfØ;k n'kkZrh gS % 

             2 6 2 2 3 2B H (g) 3O (g) B O (s) 3H O(g)    
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MkbZcksjsu ds ngu esa ,UFkSYih ifjorZu fdruk gksxk \ 

fn;k x;k gS % 3 

(i) 2 2 3

3
2B(s) O (g) B O (s)

2
  ;  

H 1273kJ/mol     

(ii) 2 2 2

1
H (g) O (g) H O(l)

2
  ;  

H 286kJ/mol     

(iii) 2 2H O(l) H O(g) ; H 44kJ/mol    

(iv) 2 2 62B(s) 3H (g) B H (g)  ; 

H 36kJ/mol    

4- (d) fuEufyf[kr lkE; vfHkfØ;k ds fy, KP rFkk KC 

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

2 2 32SO (g) O (g) 2SO (g)  

([k) uhps fn, x, lkE; lehdj.k ds fy,  

Øec¼ izR;sd ruko ds fy, lkE;  
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dh fn'kk esa gksus okys ifjorZu dk iwokZuqeku  

yxkb, %  3 

2CO (g) C(s) 2CO(g) ;  

  1H 171kJmolr
   

(i) CO dk feykuk 

(ii) nkc dk c<+uk 

(iii) ,d mRizsjd dk feykukA 

5- (d) ,d eksy cQZ dks 273 K rFkk 1 atm. ij ty esa 

:ikarfjr fd;k x;kA H2O(s) rFkk H2O(l) dh 

eksyj ,UVªkWfi;ksa dk eku Øe'k% 38.20 rFkk  

60.00 J mol–1 K–1 gSA bl :ikarj.k ds fy, 

,UFkSYih ifjorZu D;k gksxk \ 2 

([k) ,UFkSYih lapkfyr rFkk ,UVªkWih lapkfyr vfHkfØ;kvksa 

dh O;k[;k dhft,A cQZ dk fi?kyuk ,d 
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Å"ek'kks"kh izfØ;k gSA ;g izfØ;k ^,UVªkWih lapkfyr 

gS* vFkok ^,UFkSYih lapkfyr* \ vius mÙkj dks 

mfpr fl¼ dhft,A 3 

6- (d) vksLVokYM dk ruqrk fu;e crkb,A vksLVokYM  

ds ruqrk fu;e ds fy, xf.krh; lehdj.k  

fyf[k,A  2 

([k) 0.01 M HCl ds 100 cm3 rFkk 0.02 M NaOH 

ds 300 cm3 dks 298 K ij feykus ls izkIr gksus 

okys foy;u dk pH eku D;k gksxk \ 3 

fn;k x;k gS % log 2 = 0.30; log 3 = 0.48 rFkk 

log 8 = 0.90. 

7- (d) QkW£ed vEy (HCOOH) ,d nqcZy vEy gSA ty 

esa QkW£ed vEy ds vk;uu ds fy, lkE; vfHkfØ;k 
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fyf[k, rFkk mlds laxr vk;uu fLFkjkad dk O;atd 

Hkh fyf[k,A 2 

([k) 0.17 M ,slhfVd vEy rFkk 0.34 M lksfM;e 

,slhVsV okys mHk; izfrjks/kh foy;u ds fy, pH dk 

eku D;k gksxk \ fn;k x;k gS %  

 pKa(,slhfVd vEy) = 4.74; log 2 = 0.30,  

log 3 = 0.48. 3 

 Hkkx&[k (vad % 25) 

(vfHky{kdh; lewg dkcZfud jlk;u—I) 

uksV % iz'u la- 8&14 rd fdUgha ik¡p iz'uksa ds mÙkj nhft,A  

8- (d) csUthu ls ukbVªkscsUthu dSls izkIr djsaxs \ bl 

vfHkfØ;k esa H2SO4 dh D;k Hkwfedk gS \ 

le>kb,A 3 
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([k) fuEufyf[kr esa ls dkSu&lk ;kSfxd ukbVªkscsUthu ds 

ukbVªhdj.k ls izkIr gksxk \ D;ksa \ 2 

 

 

 

 

 

 

 

 

 

 

9- (d) ,sfuyhu dks DyksjkscsUthu esa :ikrafjr djus esa iz;qDr 

lHkh pj.kksa dks fyf[k,A izR;sd vfHkfØ;k ds fof'kÔ 

uke Hkh fyf[k,A 2$1 

([k) CH3CH2Cl fdl izdkj dh foyksiu vfHkfØ;k 

(E1 ;k E2) n'kkZrk gS tc ;g izcy {kkjd ls 

vfHkfØ;k djrk gS \ vfHkfØ;k fyf[k,A 2 
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10- fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, % 5 

(i)                 2Br 
yqbZl vEy

  

 

(ii)                  3
3

AlCl
CH COCl    

 

(iii) 3CH CHO conc.NaOH


    

(iv) 3 3 2CH COCH I NaOH     

 

(v)                                           2 4H SO
   

 

11- (d) ljyre VªkbgkbfMªd ,sYdksgkWy dh lajpuk nhft,A 

blds IUPAC vkSj izpfyr uke fyf[k,A 2 

([k) D;wehu&QhukWy izfØ;k ls QhukWy dSls izkIr djrs  

gSa \ iz;qDr vfHkdeZdksa vkSj cuus okys mRiknksa dks 

pj.kc¼ rjhds ls fyf[k,A 3 
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12- (d) gdy ds fu;e dk mYys[k dhft,A fuEufyf[kr esa 

ls dkSu&lk ,sjkseSfVd vkSj D;ksa gS \ 3 

 

 

 

 

 

 

([k) lSVtSQ dk fu;e crkb,A fuEufyf[kr ls H Cl  

ds foyksiu ls D;k mRikn izkIr gksxk \ 2 

3 2 3CH CH – C H CH
|
Cl

  

13- fuEufyf[kr dh O;k[;k dhft, % 5 

(d) QhukWy ls 2] 4&MkbukbVªksQhukWy vf/kd vEyh; gSA 

([k) CH3CHO ,sYMkWy la?kuu n'kkZrk gS ijUrq HCHO 

ughaA 
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14- (d) le>kb, fd p&DyksjksVkWyqbZu dh lksMk,sekbM ls 

vfHkfØ;k ij m&VkWyqvkbMhu vkSj p&VkWyqvkbMhu 

dk feJ.k D;ksa izkIr gksrk gSA bl vfHkfØ;k esa cuus 

okys e/;orhZ dk D;k uke gS \ 3 

([k) CH3MgBr dks vki fuEufyf[kr esa dSls :ikarfjr  

djsaxs \  2 

(i) CH3 – CH3 

(ii) CH3COOH 

× × × × × 

 

 

 

 

 

 

 

 

 

 


