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BACHELOR OF SCIENCE
(GENERAL)
(BSCG)
Term-End Examination
December, 2024

BCHCT-135 : SOLUTIONS, PHASE EQUILIBRIUM,
CONDUCTANCE, ELECTROCHEMISTRY AND

FUNCTIONAL GROUP ORGANIC CHEMISTRY-II

Time : 2 Hours Maximum Marks : 50

Note : (1) Attempt any five questions from Part A
and any five questions from Part B in

separate answer sheets.

(i1) All questions carry equal marks.
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Part-A (Marks : 25)

1. (a) What 1s a tie line in a liquid-vapour
phase-composition curve for an 1ideal

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

1.25x10* Pa and 3.70x10° 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

(11) 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, MgZns (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

PCl;(s) = PCl;(g) + Cly(g)

Calculate the number of components in a

system containing a mixture of PCls(s),

PCls(g) and Cla(g).

(b) 1) Draw schematic graphs for
conductometric titration curves for
HCl wvs. NaOH and CH3COOH wvs.

NaOH. 2
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(11) Can we titrate a mixture of HCl and
CH3COOH wvs. NaOH wusing 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 E2; for the reaction occurring
in the following voltaic cell : 3
Fey, | Fe**(ag,a =1)|| Ca®*(aq,a = 0) | Cd
Given: E° ,, =-0.41V
Fe“" | Fe
E_Cd2+lcol =-0.40V
(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
?OOH
. LiAIH,
@ —>
OCHj3
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(i)

(iii)

(iv)

(v)

9. (a)

(b)

10. (a)
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RCH,COOH —p2 ™,
NoClI™
H,S0,,H,0
CHO
Cxom, HNO,
CH,0H
NO,

1. Fe,HC1
BT
2. NaOH

Explain giving suitable structures why

D-(+)-glucose and D-(+)-mannose give same
Phenyl-Osazone derivative. What are such

sugars called ? 4

What is isoelectric point ? 1
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 1is p-nitroaniline less basic than

p-methylaniline ? 2

(b) Draw the Haworth’s projection formula for

B -D-glucofuranose. 2

(¢) 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

C-2459/BCHCT-135 P.T.O.



[8] BCHCT-135
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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ANT—h (3Th : 25)
1. (&) fwdt eyt fao=m & fau amg-ga gresen

e 9% § <% @ B § 2 |

(@)T& o foaoe &1 g a™iEE  dRehfad
Hif e 298 K W =i 3R e
Y & THh Ad IUR[ Bl S oA
AR g AEd & AW HA:

1.25x10% Pa 3R 3.70x10° Pa T 4

2. () ewma: fagvia g9 g & fou wifds faee
a9 (H. wE 3) 1 aRefia i)
BHlA-S 99 % fau (@) KCl 3R

(i) Qifedq siifade e W & wa 2l

forg yopR qfafdd & ? Rul ot 9dEul 3

(@)L &1 fawu frm fafew sk e
e i) 2
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S (oMl 419°C) IR THIRRM  (ToHi®

851°C) T Afieh, MgZne (Tl 575°C)

T €1 U RRew fag 380°C; 80 SN
wfe fSi 3R 345°C; 40 a9 wawa fSi
W FERA e T 9 & fau T awenes
WAL 3@ SERY SR Uk fafg= &S i

ATHIfhd ShiTed| 5

o oo

(&) Fr=fafed 9= | fa=mR =i . 2

PCl;(s) = PCl4(g) + Cly(g)

PCls(s), PCls(g) 3R Cly(g) ot fasor o

fordt 9 ¥ wesl &1 g gfiefad sifsm)
(@)@ HClI 3R NaOH & o= de
CH;COOH 3R NaOH & d=

fal

EINENIERR SMNGIER Il <hl

LA UTh STRIEd hifsq| 2
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(i) 1 ®H HCl 3R CH;COOH & fhgu

H  AAHAETR H STANT HH

NaOH & ¥ 3TATH HT Hehd © 2

fewut sifST 1

5 (®)@dl WA % fohgl WR STWAr Wi
= SR 2
(@) Lit & Afqmie HuRo & fau =@ 9

fafa ¥ Licl & 0.05M fae@m =1 & 9o

¥ fan T fSoa sHuI-%Re & hd

2.1cm? o1 YIMT &% 3fd H W1 7 1.17cm

T T F 3R foeR FHAHR & HUie W

0.0415 g Toeer Ma&ifi@ g Lit 3@ &1

AT IR ad Hia| 3
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6. () f=fafad aiea 9a | = W afafswan =

fau Eey, IRekferd hifST . 3
Fe, | Fe** (ag,a =1)|| Ca*" (ag,a = 0) | Cd,,

e T © ES o4y, =041V

E° g2t g =040V
(B)ad ¥ & @ afafear & fau am=-fers
Ol gRehfad shifeu] 2

7. (F)fedRt faomm & pH W = fou
fraTersH soae & fau o 9«
sifuferan 3R 9a = gt fafe) 3

(@)WR & fagd sueed & wem o fgd

fraai w1 faf@m) 2
TT—4 (3 : 25)
8. Tr=fafaa sifufswansti =1 gouf *ifvT : 5
(I:OOH
. LiAlH,
@) —_—
OCHj;
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.. Bry+
(i) RCH,COOH Red D
NoClI™
(i) H,S0,,H,0 S
?HO
@1v) ((leOH) 4 HNO;
CH,OH
NO,
1. Fe,HCI
v) 2. NaOH

9. (F)3fea@ =AW <@ TU = iy fw
D-(H)- &S R D-(H)-FHE  THEEe
oS A= & d € 2 uE
IR A FEA & ? 4

(@) THfaye fa o gar @ 2 1

10. ()79 citerd= g Afufsran = S9am g

wefheh, fgdees ot qaigs QOfes e

T {69 YR 3T 4 ? 3
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(@) Tfgeresl e ufgeems & 9fd sE-w1

FEFdceh 3T Foad  dad AT

srfaferaneiiel BiaT © IR =1 ? 2

11. (F)J-megrifrela  Ju-Afoenfei 9 %H
grT = Bt © 2 2

(@) B-D- TRIEES & o gl &1 g&8u 9=
ARfEd Hifsul 2

() TR R B © ? 1

12. 3faa fo=i =1 "emar s WA ot fedtaew
TEAT &l == TS| 5

13. (F)EHT AU & ITT g TaHHE &
Yo & fau | =R fafem) 3

(@)3fad I[EW g0 IR T=dawm &l
Tomanfafer sl =me SISl 2

C-2459/BCHCT-135 P.T.O.



[16] BCHCT-135

14. (&) frfaari-frsR gyeuo g0 D-TRYUNT =i
D-WfsAst # uRafda wifswl gt =R/
ESUEA 3

(@) ufterd yaor ol e ® 2 2

XX XXXXX
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