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BACHELOR OF SCIENCE
(GENERAL) /
B. SC. MULTIDISCIPLINARY)
(BSCG/BSCM)
Term-End Examination

June, 2025

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) Give the nature of process occurring on

anode in a galvanic cell. 1

(b) The conductivity of a saturated solution
of CaFy at 18°C was found to be
4.2 X 105 S cm-!. The conductivity of
water used for making the solution was
2.0 x 108 S cm-!l. The molar ionic
conductivities at infinite dilution of Caz*
and F- ions are 104.0 and 48.0 S cm?
mol-1, respectively. What 1s the

solubility and solubility product of
CaFs ? 4

2. (a) State and explain Raoult’s law. 2

(b) Sketch a plot of chemical potential (u)
against temperature (T) for solid, liquid
and gaseous forms of a pure substance.
Comment on the stability of phases.
Indicate the melting and boiling points

in this plot. What thermodynamic
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3. (a)
(b)
(c)
4. (a)
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criterion is used to locate melting and

boiling points ? 3

Name an electrolyte other than KCI
that can be used in salt bridge. Give

reasons for your answer. 1

Using the reactions,

Fe?* +3e —» Fe E° 5.5, =—0.036V

Fe?" +2e — Fe E° =-0.440V

o2t |Fe

calculate the standard electrode

potential for the reaction given below : 2

Fe3* + e — Fe?*

Can there be four phases in equilibrium
for a one-component system ? Justify

your answer. 2

What is meant by transference number
of ions ? Describe the moving boundary
method used to determine
experimentally the transport number of

ions. 3
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(b) The molar conductances of sodium
acetate, hydrochloric acid and sodium
chloride at infinite dilution are 91.0,
426.16 and 126.45 S cm2 mol,
respectively at 25°C. Calculate the
molar conductance at infinite dilution

for acetic acid. 2

5. (a) Two liquids A and B form an ideal
solution at 300 K. The vapour pressure
of a solution containing 1.0 mol of A and
2.0 mol of B at 300 K is 2.0 x 105 Pa.
When 1.0 mole of B is added to the
solution, the vapour pressure of the
solution is 2.1 X 10> Pa. Calculate the
vapour pressures of A and B in the pure

state. 3

(b) State Nernst’s distribution law. Also

give its limitations. 2
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6.

(a)

(b)

(a)

(b)

(c)
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Draw and explain conductometric
titration curve for the titration between

formic acid and NaOH. 2

Define conductivity and give any four

factors affecting the conductivity. 3

What is the effect of the following on
the Critical Solution Temperature

(CST) of phenol water system ? 2
(1) Addition of 0.1 M KC1

(i1) Addition of succinic acid

During the thermal analysis, the
cooling curve of a eutectic mixture at

eutectic composition has no break

points. Explain. 1
Calcium carbonate on heating in a

closed vessel decomposes as per the

following equation :

CaCO4(s) = CaO(s) +CO,4(g)

How many components and phases are

there in the system ? 2
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Part-B (Marks : 25)
Complete the following reactions : 5
CH,CHj
@ 1.KMnO, ,0H ,A
2.H" ,HyO
H3C — N —CH;
. NaNOg, HCl
(11) po >
CONH,
(iid) @ Bry,NaOH, HoO
(|3HO
(v) (CHOH), dil. HNOg S
|
CH,OH
O

H+

Il
(v} R-C-OH+H'"®0CH,

Explain the mechanism of Hell-Volhard-

Zelinsky reaction. 5
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10. i) How would you convert aniline into
para-nitroaniline ? Give the reactions

involved. 3

(1) What are disaccharides ? Give one

example. 2

11. 1) How would you distinguish between
primary, secondary and tertiary amines
using Hinsberg test ? Give the reactions

involved. 3

(11) How will you convert 2, 4, 6-tribromo-

aniline to 1, 3, 5-tribromobenzene ? 2

12. (1) Differentiate between epimers and

anomers. 2

(1) How are anomers formed ? Draw
structure for the anomers of glucose.

1+2

13. Describe Merrifield solid phase synthesis for

preparation of the dipeptide gly-ala with the

help of reactions. 5
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14. (i) Give important features of o -helix and
B -pleated sheet structures of proteins.

2

(i1) Propanoic anhydride, A upon hydrolysis

gives compound B. B on treating with

PCls gives C, which gives nucleophilic

addition-elimination  reaction  with

aniline and forms product, D. Identify

B, C and D. 3
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BCHCT-135

o w1 (|mE=) /
formm e (agfoita)
(f. Ta. -4, S /st T - )
e aireT
I, 2025

o UL E.2T.-1 35 : Toaretem, uTerer |n, anetehd,
- 3T TRTcTerents AYE shralfieh Tareq-11

gHg ;2 qU2 SIféFaH 37%F : 50

FT: () 9 F T fEel ura g Sk 9T ‘g’ g
T fedl grer geA @ IW S-S
SH-GIaa1a7 4 ierg |

(ii) T FIH P GHE HF §

WNT—eh (3T : 25)
1. (&%) Tordt oot 9 & e W B arell Jiwan i
Yehfd IdTST | 1
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(@) 18°C W CaF; & g« facaa &t =rerehdl
4.2 x 105 S cm-! I hl T | fIermT
I %k AT TgE S Kt HTelehdl

2.0 X 106 S cm-! ¥ Fd T W Ca2+ IR

F- 3TFA1 i HAIeR Seiehard shael: 104.0 3R
48.0 S ¢cm2 mol-! 1 CaFs st facraar R
foeraraT TuThel IRehferd it | 4

2. () Tsee o1 fam fafew ik Su=wl =aren
IS | 2

(@) frdt 315 wered &1 3m, 79 iR | yrawensii
% foau waafe faya (u) R @@ (T) &
e g% Eifaw) gerensdi & wefie W
feoolt sRIfSTT | 39 9k § oI 3TR FaeHIH
&1 TYMEY | T SR FaeHh w1 feafd @

HH & fau ford SRIfas AI9eUs 1 STAM

fran S ® ? 3
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3. (®)@auw Ig # KCl & sifafed 3wdm foa <n

o

ek el fagrq eTused o1 AW fafew ) st

<

S & faTu RO SIdEu | 1
(@) srfufsransti
Fe?* +8¢ »>Fe E° ;.  =-0.036V
Fe”" /Fe

Fe?" +2e — Fe E° =-0.440V

e2+/Fe
1 TN A g A= & T Afufeean & faw
e geiereTe fave qiienferd HifsT 2

Fe3t + e — Fe?*

(M) F fFdt TH-Tew 99 & fau 9 W =R
el & Ghdl € 7 T W H Y
hITSTT | 2

4. (%) Al 1 AR 1 BT & 2 STEEl
AR & g ' 9 fAuier & fau
T =sA-wn fafy 1 auiq Sifs) 3
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(@) 25°C W HAifeqn THICS, TR 3TFd

3R Oifedq IFaRIES &1 Fd aqdl W HeR

AR HA: 91.0, 426.16 3 126.45

S cm2 mol-! 1 3Td a1 W WHifesw s &

nes
|

feTT Ao =ATetehal YRehfard ahiteld | 2

5. (F) ST A R B, 300 K T 3Tl foeed s
%1300 KW, A% 1.0 mol 3R B &
2.0 mol =Tt forera 1 asugTe 2.0 X 105 Pa
g1 59 39 fae@a § B %1 1.0 mol faamn
ST %, foetad 1 aragre 2.1 % 105 Pa ®
ST €1 A 3R B 1 S TR H arIeE
RehfeTd shifeiT | 3

(@) T 1 faaro fam fafeu ) sget dad of
AT | 2

C-2493/BCHCT-135



[13] BCHCT-135

6. (%) Wk T IR NaOH & i A0 &

foTq ATTRaITHdE STTAMH ok SARTEd hifsie

3R IHh! AR HITST | 2

(@) TTeThdl i TRYTST SITSTT | STetehdl hi FHTfaq

A aTct feohrdl =X ST ohl FeATog hiTST |

7. (&) BHEA-SIA T & hildew fad@d  dM
(F. . &) W FEfafed &1 = 99e
B ? 2

G 0.1 M KCI faem ®

(i) Sfraftes st fiaem

(@) FeHtg fazermor & SR, fost efrs fHsm
% FefoRed Hoed W w5 fa=e T Bl Tl
HTEAT I | 1
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() Tk & I H TRH Fd W HiEH FhEHe
frfafea sfufsren & T7ar foefed A ¥ :
CaCO,4(3™) = Ca0E@¥) +CO, (TH)
T4 d5 § foran Teeh 3R foha yreeemd € 2 2

wT— (3T : 25)
8. frAfafea sifufsranedi & qui i : 5
CH,CH;
@ 1.KMnO, ,0H ,A
2.H",Hy0
H;C— N - CH;
(i) NaNOy,HCl
0°C
CONH2
(i) @ Bry,NaOH, HoO
ICHO
(iv) (CHOH), —3HNO3
|
CH,OH
O

H+

[l
(v) R-C-OH+H'"®0CH,

C-2493/BCHCT-135



10.

11.

12.

13.
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TA-TAS-Sfewnt  afufeman =t feafafy )
AT i | 5
() 9 el @S-ty # fRe R
qftafiaa w1 ? 3ud fHfea stfufewand 6w 3

(i) SEIARTEE F A E ? Ueh ST ST | 2

() e fewert wheo grn W, fgdeen iR
qatoeh T | fohd TR 3R w1 2 38H
B et sifufswansti w1 fafen | 3
() M9 2, 4, 6-IEAMEUCH H 1, 3, 5-

[a N o o N
MEEIRIEESE T frq yR gfafaa w81 2 2

() U SR T H TR sy | 2

(i) TAMR {9 YR 90 € ? TS & TAML i

T ARfEd s 142

TRUCES gly-ala & oM & faq Awics 39
YT YA hT AfUfRAstt &1 geEar 9 9o
RIS | 5

C-2493/BCHCT-135 P.T.O.



[16] BCHCT-135

14. (i) URFI & o-Hefadt AR p-TRRET T

e & Y& T4 FaEy | 2

(i) WOTEH TSRS, A S HATHEA gRI AR
B @ ¥ B, PCl; & @9 sifafsan g1 C
T ¥, S U & W AifeweE
Hehet-ferelio Afufshan g1 3cg, D S
g1 B, C 3R D =1 wg=fu | 3

X X X X X
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