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BACHELOR OF SCIENCE  

(GENERAL) 

(BSCG)  
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December, 2024 

BCHCT-135 : SOLUTIONS, PHASE EQUILIBRIUM, 

CONDUCTANCE, ELECTROCHEMISTRY AND 

FUNCTIONAL GROUP ORGANIC CHEMISTRY–II 

Time : 2 Hours     Maximum Marks : 50 

Note : (i)  Attempt any five questions from Part A 

and any five questions from Part B in 

separate answer sheets. 

 (ii) All questions carry equal marks. 
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 Part–A (Marks : 25) 

1. (a) What is a tie line in a liquid-vapour  

phase-composition curve for an ideal 

solution ? 1 

(b) Calculate total vapour pressure of the 

solution having one mole each of benzene 

and toluene at 298 K. The vapour pressure 

of pure benzene and pure toluene are 

41.25 10 Pa×  and 33.70 10 Pa× , 

respectively. 4 

2. (a) Define Critical Solution Temperature 

(CST) for partially miscible liquid pairs. 

How will the CST of Phenol-Water system 

change upon addition of (i) KCl and  

(ii) Sodium oleate ? Also give reason(s). 3 

(b) State Nernst’s distribution law and give its 

limitations. 2 
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3. Zinc (m. p. 419°C) and Magnesium (m.p. 851°C) 

form a compound, MgZn2 (m.p. 575°C). Two 

eutectic points are observed at 380°C; 80 mass % 

to zinc and 345°C; 40 mass % to zinc. Draw a 

schematic phase diagram for the system and 

label different regions in it. 5 

4. (a) Consider the following equilibrium : 2 

5 3 2PCl (s) PCl (g) Cl (g)+   

Calculate the number of components in a 

system containing a mixture of PCl5(s), 

PCl3(g) and Cl2(g). 

(b) (i) Draw schematic graphs for 

conductometric titration curves for 

HCl vs. NaOH and CH3COOH vs. 

NaOH. 2 
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(ii) Can we titrate a mixture of HCl and 

CH3COOH vs. NaOH using a 

conductometer ? Comment. 1 

5. (a) List any four applications of conductivity 

measurements. 2 

(b) In moving boundary method for 

determination of transport number of Li+, a 

0.05 M solution of LiCl was taken in a cell 

having cross-sectional area of 2.1 cm2. At 

the end of experiment the boundary was 

moved by 1.17 cm and 0.0415 g of silver 

was deposited on the cathode of silver 

coulometer. Calculate the transport 

number of Li+ ion. 3 
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6. (a) Calculate cellE °  for the reaction occurring 

in the following voltaic cell : 3 

            2+ 2+
(s) (s)Fe |Fe (aq,a 1) Ca (aq,a 0)|Cd||= =   

Given : 2+Fe |Fe
E° 0.41V= −   

     2+Cd |Cd
E° 0.40 V
−

= −   

(b) Calculate the equilibrium constant for the 
reaction occurring in the cell. 2 

7. (a) Write half cell reaction and corresponding 

Nernst equation for quinhydrone electrode 
for pH measurement of a solution. 3 

(b) State Faraday’s first and second laws of 
electrolysis. 2 

 Part–B (Marks : 25) 

8. Complete the following reactions : 5 

 

(i)                     4LiAlH→   
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(ii) 2
2

Br +RCH COOH Red P→   

 

(iii)                            2 4 2H SO ,H O→   
 

(iv) 3
4

2

CHO
| HNO(CHOH)
|
CH OH

→   

 

(v)                     1. Fe,HCl
2. NaOH→   

 

9. (a) Explain giving suitable structures why  

D-(+)-glucose and D-(+)-mannose give same 

Phenyl-Osazone derivative. What are such 

sugars called ? 4 

(b) What is isoelectric point ? 1 

10. (a) How will you distinguish between primary, 

secondary and tertiary aromatic amines 

using Liebermann nitroso reaction ? 3 
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(b) Which carboxylic acid derivative is most 

reactive towards nucleophilic acyl 

substitution and why ? 2 

11. (a) Why is p-nitroaniline less basic than  

p-methylaniline ? 2 

(b) Draw the Haworth’s projection formula for 

β -D-glucofuranose. 2 

(c) What are anomers ? 1 

12. Discuss the secondary structure of proteins 

with suitable diagrams. 5 

13. (a) Write all the steps for the synthesis of 

alanine using Strecker synthesis. 3 

(b) Explain the mechanism of Fischer 

esterification by taking a suitable  

example. 2 
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14. (a) Convert D-erythrose to D-arabinose by 

Kiliani-Fischer synthesis. Show all the 

steps.  3 

(b) What is mutarotation ? 2 
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      BCHCT–135 

foKku Lukrd (lkekU;) 

(ch- ,l&lh- th-) 

l=kkar ijh{kk  

fnlEcj] 2024 

ch-lh-,p-lh-Vh--135 % foy;u] izkoLFkk lkE;] 

pkydRo] oS|qr&jlk;u vkSj vfHky{kdh; lewg 

dkcZfud jlk;u&II 

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

uk sV % (i) Hkkx ^d* esa ls fdUgha ik ¡p iz'uksa vkSj Hkkx 

^[k* esa ls fdUgha ik ¡p iz'uksa ds mÙkj 

vyx&vyx mÙkj&iqfLrdkvksa esa nhft,A  

 (ii) lHkh iz'uksa ds leku vad gSaA 
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 Hkkx&d (vad % 25) 

1- (d) fdlh vkn'kZ foy;u ds fy, ok"i&nzo izkoLFkk 

la?kVu oØ esa VkbZ js[kk D;k gksrh gS \ 1 

([k) ,d ,sls foy;u dk dqy ok"inkc ifjdfyr 

dhft, ftlesa 298 K ij csUthu vkSj VkWyqbZu 

izR;sd ds ,d eksy mifLFkr gksaA 'kq¼ csUthu 

vkSj 'kq¼ VkWyqbZu ds ok"i&nkc Øe'k% 

41.25 10 Pa×  vkSj 33.70 10 Pa×  gSaA 4 

2- (d) va'kr% feJ.kh; nzo ;qXeksa ds fy, Økafrd foy;u 

rki (lh- ,l- Vh-) dks ifjHkkf"kr dhft,A 

iQhukWy&ty ra=k ds fy, (i) KCl vkSj  

(ii) lksfM;e vksfy,sV feykus ij lh- ,l- Vh- 

fdl izdkj ifjofrZr gksxk \ dkj.k Hkh crkb,A 3 

([k) uULVZ dk forj.k fu;e fyf[k, vkSj bldh 

lhek,¡ nhft,A 2 



 [ 11 ] BCHCT–135 

C–2459/BCHCT–135  P. T. O. 

3- ftad (xyukad 419°C) vkSj eSXuhf'k;e (xyukad 

851°C) ,d ;kSfxd] MgZn2 (xyukad 575°C) 

cukrs gSaA nks ;wVsfDVd fcUnq 380°C_ 80 nzO;eku 

izfr'kr ftad vkSj 345°C_ 40 nzO;eku izfr'kr ftad 

ij iznf'kZr gksrs gSaA ra=k ds fy, ,d O;oLFkkRed 

izkoLFkk vkjs[k cukb, vkSj blds fofHkUu {ks=kksa dks 

ukekafdr dhft,A 5 

4- (d) fuEufyf[kr lkE; ij fopkj dhft, % 2 

5 3 2PCl (s) PCl (g) Cl (g)+   

PCl5(s), PCl3(g) vkSj Cl2(g) okys feJ.k okys 

fdlh ra=k esa ?kVdksa dh la[;k ifjdfyr dhft,A 

([k) (i) HCl vkSj NaOH ds chp rFkk 

CH3COOH vkSj NaOH ds chp 

pkydrkferh; vuqekiu oØksa dk 

O;oLFkkRed xzkiQ vkjsf[kr dhft,A 2 
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(ii) D;k ge HCl vkSj CH3COOH ds feJ.k 

dk pkydrkekih dks mi;ksx djds 

NaOH ds lkFk vuqekiu dj ldrs gSa \ 

fVIi.kh dhft,A 1 

5- (d) pkydrk ekiu ds fdUgha pkj vuqiz;ksxksa dh 

lwph cukb,A 2 

([k) +Li  ds vfHkxeukad fu/kZj.k ds fy, py lhek 

fof/ esa LiCl  ds 0.05M foy;u dks ,d lsy 

esa fy;k x;k ftldk vuqizLFk&dkV {ks=kiQy 

22.1cm  FkkA iz;ksx ds var esa lhek us 1.17cm  

nwjh r; dh vkSj flYoj dwykWehVj ds dSFkksM ij 

0.0415 g flYoj fu{ksfir gqvkA Li+  vk;u dk 

vfHkxeukad ifjdfyr dhft,A 3 
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6- (d) fuEufyf[kr oksYVh; lsy esa gks jgh vfHkfØ;k ds 

fy, E°lsy ifjdfyr dhft, % 3 

          2+ 2+
(s) (s)Fe |Fe (aq,a 1) Ca (aq,a 0)|Cd||= =  

fn;k x;k gS % 2+Fe |Fe
E° 0.41V= −  

            2+Cd |Cd
E° 0.40 V
−

= −  

([k) lsy esa gks jgh vfHkfØ;k ds fy, lkE;&fLFkjkad 

Hkh ifjdfyr dhft,A 2 

7- (d) fdlh foy;u ds pH ekiu ds fy, 

fDougkbMªksu bysDVªksM ds fy, v/Z lsy 

vfHkfØ;k vkSj laxr uULVZ lehdj.k fyf[k,A 3 

([k) iQSjkMs ds fo|qr~ vi?kVu ds izFke vkSj f}rh; 

fu;eksa dks fyf[k,A 2 

 Hkkx&[k (vad % 25) 

8- fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, % 5 

(i)                     4LiAlH→   
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(ii) 2
2

Br +RCH COOH Red P→   

 

(iii)                            2 4 2H SO ,H O→   
 

(iv) 3
4

2

CHO
| HNO(CHOH)
|
CH OH

→   

 

(v)                     1. Fe,HCl
2. NaOH→   

9- (d) mfpr lajpuk,¡ nsrs gq, O;k[;k dhft, fd  

D-(+)-Xywdkst vkSj D-(+)-eSuksl ,dleku 

iQsfuyvkslktksu O;qRiUu D;ksa nsrs gSa \ ,slh 

'kdZjk,¡ D;k dgykrh gSa \  4 

([k) lefoHko fcUnq D;k gksrk gS \ 1 

10- (d) vki yhcjekWu ukbVªkslks vfHkfØ;k ds mi;ksx }kjk 

izkFkfed] f}rh;d vkSj r`rh;d ,sjkseSfVd ,sehuksa 

esa fdl izdkj vUrj djsaxs \ 3 
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([k) ukfHkdLusgh ,sfly izfrLFkkiu ds izfr dkSu&lk 

dkcksZDlhfyd vEy O;qRiUu lcls vf/d 

vfHkfØ;k'khy gksrk gS vkSj D;ksa \ 2 

11- (d) iSjk&ukbV ªks,sfuyhu iSjk&esfFky,sfuyhu ls de 

{kkjh; D;ksa gksrh gS \ 2 

([k) -D-β Xywdks¶;wjkukst ds fy, gkoFkZ dk iz{ksi lw=k 

vkjsf[kr dhft,A 2 

(x) ,suksej D;k gksrs gSa \ 1 

12- mfpr fp=kksa dh lgk;rk }kjk izksVhuksa dh f}rh;d 

lajpuk dh ppkZ dhft,A 5 

13- (d) LVªsdj la'ys"k.k ds mi;ksx }kjk ,sykuhu ds 

la'ys"k.k ds fy, lHkh pj.k fyf[k,A 3 

([k) mfpr mnkgj.k }kjk fiQ'kj ,LVjhdj.k dh 

fØ;kfof/ dh O;k[;k dhft,A 2 
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14- (d) fdfy;kuh&fiQ'kj la'ys"k.k }kjk D&,sfjFkzkst dks 

D&,sjsfcukst esa ifjofrZr dhft,A lHkh pj.k 

n'kkZb,A  3 

([k) ifjorhZ /zqo.k ?kw.kZu D;k gksrk gS \ 2 
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