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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-I (Marks : 25) 

(Chemical Energetics and Equilibria) 

Note : Attempt any five questions from Question 

Nos. 1 to 7. 

1. (a) Differentiate between a closed and an 

isolated thermodynamic system with 

the help of examples. 2 

(b) Calculate the amount of heat required 

to increase the temperature of 2.00 

moles of Krypton from a temperature of 

100 K to 400 K in (i) an isobaric process, 

and (ii) an isochoric process. 

 Given : Cv, m = 12.5 JK–1 mol–1 and  

Cp, m = 20.8 J K–1 mol–1. 3 
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2. (a) State zeroth law of thermodynamics 

and give the requirement for 

establishment of thermal equilibrium. 2 

 (b) Determine the enthalpy change for the 

following reaction : 3 

     CH4(g) + Cl2(g)  CH3Cl(g) + HCl(g) 

  Given : Bond enthalpy for C–H, C–Cl, 

Cl–Cl, H–Cl are 412, 338, 242 and 431 

kJ mol–1 respectively. 

3. (a) Give any two statements of the second 

law of thermodynamics. 2 

(b) The standard enthalpy of formation of 

NO2(g) is found to be – 33·2 kJ mol–1 at 

298 K. Calculate the enthalpy of 

formation of NO2 at 100ºC. 
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 Given : The CP values are (J K–1 mol–1) 

O2(g) = 29.3, NO2(g) = 37.2, N2(g) = 29.1. 

 Assume the heat capacity values to be 

temperature independent in the range 

of this temperature. 3 

4. (a) What are buffer solutions ? Give an 

example each of acidic and basic buffer 

solutions. 2 

(b) Calculate the pH of a buffer solution 

containing 0.15 mole of CH3COOH and 

0.1 mole of CH3COONa per litre. 3 

 Given : pKa (CH3COOH) = 4.745, 

log 2 = 0.3; log 3 = 0.48. 
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5. (a) When will G° be equal to zero for an 

equilibrium reaction ? 2 

 (b) An equilibrium mixture of three ideal 

gases A, B and C is obtained by the 

dissociation of gas A to the extent of 

20% of a total pressure of 1.0 bar. The 

equilibrium between the gases is given 

as : 

     A(g)   B(g) + C(g) 

 Calculate the value of KP for the 

equilibrium. 3 

6. (a) Elemental sulphur undergoes a phase 

transition from orthorhombic form to 

monoclinic form at 363 K. If the molar 

enthalpy of transition is – 402 J mol–1, 

calculate the entropy of transition. 2 
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 (b) How would the degree of ionisation of a 

weak acid change with the dilution of 

its solution ? Explain. 3 

7. (a) The sulphides of group IV cations are 

not precipitated in group II. Explain. 2 

 (b) Calculate the H+ concentration of 

0.05 M sodium acetate solution, if the  

ka of acetic acid is 1.80 × 10–5. 3 
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 Part—II (Marks : 25) 

(Functional Group Organic Chemisry–I) 

Note : Attempt any five questions from Question 

Nos. 8 to 14. 

8. (a) What are vicinal dihalides ? Give the 

structure and IUPAC name of one such 

dihalide. 2 

 (b) How is benzene obtained from  

(i) Acetylene, and (ii) Sodium benzoate ? 

 2 

 (c) What are nucleophiles ? Write the 

structure of any two. 1 

9. (a) Explain why t-butyl chloride and 

n-propyl bromide undergo nucleophilic 

substitution reaction by SN
1 and by SN

2 

mechanism, respectively. 4 



 [ 8 ] BCHCT–133 

B–2847/BCHCT–133 

 (b) Give two examples of m-directing 

groups in electrophilic aromatic 

substitution reaction. 1 

10. Write one reaction representing the 

following name reactions (any five) : 5 

 (i) Cannizarro’s reaction 

 (ii) Gattermann Koch reaction 

 (iii) Rosenmund’s reduction 

 (iv) Linear polymerisation reaction 

 (v) Sulphonation reaction 

 (vi) Williamson’s ether synthesis 

11. (a) How is benzene converted to isopropyl 

benzene ? Give in detail the mechanism 

of the reaction. 4 

 (b) Write the structure of phenolphthalein 

in alkaline medium. 1 



 [ 9 ] BCHCT–133 

B–2847/BCHCT–133 P. T. O. 

12. Complete any five of the following reactions : 

5 

 (i) C2H5Cl + Na 
Ether

   

 (ii) RCOR 
(i)RMgCl

(ii)H O2
   

 (iii) C6H5NH2 
NaNO2

HCl, 0–5°C
   

 (iv) C6H5NO2 
,conc.HNO3
c.H SO2 4


   

 (v) RMgCl 
CO2
H O2

   

 (vi) HCHO 
,conc.

NaOH


  

13. Arrange the following in order of increasing 

acidity and explain your answer : 3+2 

(i) CH3OH 

(ii) C6H5OH 

(iii) pNO2–C6H5–OH  
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Or 

 Give one example each of E1 and E2 reaction. 

Explain your answer. 

14. (a) Why are certain organic compounds 

aromatic in nature. Give four common 

structural features in all aromatic 

compounds. 3 

 (b) Give one example each of (i) Benzenoid, 

(ii) Non-benzenoid aromatic compound. 

2 
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BCHCT–133 

foKku Lukrd (lkekU;)@foKku Lukrd 

(cgqfo"k;d) 

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

l=kar ijh{kk  

twu] 2026 

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 fy[ksaA 

 (iii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA 
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 HkkxµI (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) foo`r rFkk foxfyr Å"ekxfrdh; ra=ksa ds chp 

mi;qDr mnkgj.kksa dh lgk;rk ls foHksn dhft,A 2 

 ([k) 2-00 eksy fØiVkWu xSl dk rki fuEu izØeksa }kjk 

100 K ls 400 K rd c<+kus ds fy, vko';d 

Å"ek dh ek=k dk ifjdyu dhft, % 3 

  (i) ,d lenkch izØe esa 

  (ii) ,d le vk;rfud izØe esa 

  fn;k gS % Cv, m = 12.5 J K–1mol–1 rFkk  

     Cp, m = 20.8 J K–1mol–1. 
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2- (d) Å"ekxfrdh ds 'kwU; dksfV fu;e dks ifjHkkf"kr 

dhft, rFkk crkb, fd rkih; lkE; ds LFkkfir gksus 

ds fy, D;k vko';drk gksrh gS \ 2 

 ([k) fuEufyf[kr vfHkfØ;k ds fy, ,sUFksYih ifjorZu 

Kkr dhft, % 3 

    4 2 3CH (g) + Cl (g) CH Cl(g) HCl(g) 

fn;k gS % C–H, C–Cl, Cl–Cl rFkk H–Cl ca/kksa 

dh vkca/ku ÅtkZ Øe'k% 412, 338, 242 rFkk 

431 kJ mol–1 gSA 

3- (d) Å"ekxfrdh ds f}rh; fu;e ds dksbZ nks dFku 

fyf[k,A  2 

 ([k) 298 K ij NO2(g) ds fojpu dh ekud ,UFksYih 

dk eku – 33.2 kJ mol–1 ik;k x;kA NO2 ds 

fojpu dh ,sUFksYih dk eku 100°C ij ifjdfyr 

dhft,A 



 [ 14 ] BCHCT–133 

B–2847/BCHCT–133 

  fn;k gS % CP (J K–1 mol–1) eku fuEu izdkj gS % 

  O2(g) = 29.3; NO2(g) = 37.2, N2(g) = 29.1 

  eku yhft, fd fn;s x, ijkl esa Å"ek/kkfjrk ds 

eku rki ij fuHkZj ugha djrs gSaA  3 

4- (d) mHk; izfrjks/kh foy;u D;k gksrs gSa \ vEyh; o 

{kkjdh; mHk; izfrjks/kh foy;uksa ds ,d&,d 

mnkgj.k nhft,A 2 

 ([k) 0.15 eksy CH3COOH rFkk 0.1 eksy 

CH3COONa  izfr yhVj okys mHk; izfrjks/kh 

foy;u ds fy, pH dk eku ifjdfyr dhft,A 

  fn;k gS % pKa (CH3COOH) = 4.745,  

log 2 = 0.3; log 3 = 0.48.   

5- (d) fdlh lkE; vfHkfØ;k ds fy, G° dk eku 'kwU; 

dc gksrk gS \ 2 
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 ([k) 1.0 ckj ds dqy nkc ij xSl A ds 20% fo?kVu 

}kjk rhu vkn'kZ xSlksa A, B rFkk C ds chp lkE; 

izkIr fd;k x;k % 3 

       A(g) B(g) C(g)   

  lkE; ds fy, KP dk eku ifjdfyr dhft,A  

6- (d) rRoh; lYQj 363 K ij fo"keyack{k :i ls 

,durk{k :i esa laØfer gksrk gSA ;fn laØe.k dh 

eksyj ,sUFksYih ifjorZu dk eku – 402 J mol–1 gS 

rks laØe.k ds fy, ,UVªkWih ifjorZu ifjdfyr 

dhft,A  2 

 ([k) fdlh nqcZy vEy dh vk;uu dh ek=k mlds 

foy;u ds ruqdj.k ls fdl izdkj ifjofrZr gksxh\ 

O;k[;k dhft,A 3 
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7- (d) lewg IV ds /kuk;uksa ds lYQkbM lewg II esa 

vo{ksfir ugha gksrs gSaA O;k[;k dhft,A 2 

 ([k) ;fn ,slhfVd vEy ds ka dk eku 1.80 × 10–5 gS 

rks 0.05 M lksfM;e ,slhVsV ds foy;u esa  

H+ vk;uksa dh lkaærk dks ifjdfyr dhft,A 3 
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 HkkxµII (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) ifjos'kh MkbgSykbM D;k gksrs gSa\ bl izdkj ds ,d 

MkbgSykbM dh lajpuk rFkk IUPAC uke nhft,A 2 

 ([k) (i) ,slhfVyhu] rFkk (ii) lksfM;e csUtks,V ls csUthu 

fdl izdkj izkIr dh tkrh gS \ 2 

 (x) ukfHkdLusgh D;k gksrs gSa\ fdUgha nks dh lajpuk 

fyf[k,A  1 

9- (d) O;k[;k dhft, fd t-C;wfVy DyksjkbM rFkk n-izksfiy 

czksekbM ukfHkdLusgh izfrLFkkiu vfHkfØ;k Øe'k% 

SN
1
 rFkk SN

2
 fØ;kfof/k }kjk D;ksa iznf'kZr djrs 

gSa \   4 

 ([k) bysDVªkWuLusgh ,sjkseSfVd izfrLFkkiu vfHkfØ;k esa 

m&funsZ'k lewg ds nks mnkgj.k nhft,A   1 
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10- fuEufyf[kr uke vfHkfØ;kvksa dks fu:fir djrh 

,d&,d vfHkfØ;k fyf[k, (dksbZ ik¡p) % 5 

 (i) dSfutkjks vfHkfØ;k 

 (ii) xSVjeSu dksp vfHkfØ;k 

 (iii) jkstueaM vip;u 

 (iv) js[kh; cgqdyu vfHkfØ;k 

 (v) lYQksuhdj.k vfHkfØ;k 

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

11- (d) csUthu dk vkblksizksfiy csUthu esa :ikarj.k fdl 

izdkj fd;k tkrk gS \ vfHkfØ;k dh fØ;kfof/k 

nhft,A   4 

 ([k) {kkjh; ek/;e esa fQukWy¶FkSyhu dh lajpuk fyf[k,A 

      1 

12- fuEufyf[kr vfHkfØ;kvksa esa ls fdUgha ik¡p dks iw.kZ 

dhft, % 

 (i) C2H5Cl + Na 
bZFkj
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 (ii) RCOR 
(i)RMgCl

(ii)H O2
   

 (iii) C6H5NH2 
NaNO2

HCl, 0–5°C
   

 (iv) C6H5NO2 
, HNO3

H SO2 4




lkanz

lkanz

  

 (v) RMgCl 
CO2
H O2

   

 (vi) HCHO 
,

NaOH



lkanz

  

13- fuEufyf[kr dks vEyrk ds c<+rs gq, Øe esa fyf[k, rFkk 

vius mÙkj dh O;k[;k dhft, % 3$2 

(i) CH3OH 

(ii) C6H5OH 

(iii) pNO2–C6H5–OH  

vFkok 

 E1 rFkk E2 izR;sd dk ,d&,d mnkgj.k nhft,A vius 

mÙkj dh O;k[;k dhft,A 
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14- (d) dqN dkcZfud ;kSfxdksa dh izÏfr ,sjkseSfVd D;ksa gksrh 

gS\ lHkh ,sjkseSfVd ;kSfxdksa ds lkekU; lajpukRed 

y{k.k nhft,A 3 

 ([k) (i) csUtsukW;M] rFkk (ii) v&csUtsukW;M ,sjkseSfVd 

;kSfxd dk ,d&,d mnkgj.k nhft,A 2 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


