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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
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December, 2023
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 on

separate answer sheets.

(it) All questions carry equal marks.

Part—A (Marks : 25)

(Solutions, Phase Equilibrium,
Conductance, Electrochemistry)

1. (a) Give one example of liquid pair that forms

a nearly ideal solution on mixing. 1

P.T.O.



(b)

(a)

(b)

(a)
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The conductivity of a saturated solution
of AgCl at 298 K was found to be
3.41 x 106 S cm-!. The water used for
dissolving AgCl had a conductivity of
1.6 x 106 S cm~!. If the molar conductivity
at infinite dilution for AgCl at 298 K is
given as 138.2 S cm2 mol-1, calculate the
solubility product of AgCl at 298 K. 4

What are concentration cells ? Give an

example of an electrode concentration cell.

2

How would the increase in pressure affect

pn vs. T curves for a pure substance ? Draw

a schematic diagram indicating the same.

3
Write the cell diagram for a galvanic cell in
which the following reaction takes place :

Cell reaction :

Zn(s) + 2 Ag*(aq) — Zn?*(aq) + 2 Ag(s)

Assume that potassium nitrate is used as
electrolyte in the salt bridge and the
concentrations of zinc ions and silver ions
are ¢; and C,, respectively. 3
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(b) List different methods based on EMF
measurement that can be used for the

determination of pH of aqueous solutions.

2

In determination of transference numbers of
HCl by moving boundary method, a 0.1 M
solution of HCI was taken in a cell having area
of cross-section of 1.25 cm?2. At the end of the
experiment, boundary moves by 7.5 cm and
0.12 g of silver was deposited on the cathode of
silver coulometer. Calculate the transference
numbers of H* and Cl- 1ons. 5

(a) An azeotropic mixture of HCl and H20
contains 20.2% HCI. Calculate its molality.

3
(b) State Nernst’s distribution law. 2

(a) What are congruently and incongruently
melting compounds ? 4

(b) Write down the name of any one salt which
is used in the preparation of a salt bridge.1

(a) What is meant by triple point ? 1

(b) What is the criteria for phase equilibrium

In a one-component system containing

P.T.O.
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three phases in equilibrium at constant

temperature and pressure ? 2

(c) Give any two applications of solvent

extraction. 2
Part—B (Marks : 25)

(Functional Group Organic Chemistry-II)
8. Briefly explain any f{wo of the following
reactions giving the chemical equations : 5
(1) Hoffmann bromamide reaction

(11) Gabriel phthalimide synthesis
(111) Hell-Volhard-Zelinsky reaction

9. Complete any five of the following reactions :

1x5=5
H+

(i) CH,COOH + H80C,H
3 2'15

NH,

(11) @ + Brz water — ?

Sucrose
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10. How will you distinguish between primary,

secondary and tertiary amines using Hinsberg

test ? Give the reactions involved. 5

11. (a)

(b)

Give reactions involved for the conversion
of the following : 2+2
(1) aniline to chlorobenzene

(i1) aniline to para-nitroaniline

Name the products obtained by hydrolysis

of maltose. 1

P.T.O.



12. (a)

(b)

(c)
13. (a)

(b)

14. (a)

(b)
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What is isoelectric point of an amino acid ?

1

How will you separate a mixture of amino
acids by electrophoresis ? 2

Sucrose 1s a non-reducing sugar. Explain. 2
Explain Sanger method for N-end group
analysis of a peptide giving reactions
involved. 4
What are the monosaccharides present in

cellulose ? 1

Explain  Kiliani-Fischer synthesis by
starting with D—(+)—arabinose. Write the
reactions involved in the synthesis. 4
How many peptide bonds are present in a

tetrapeptide ? 1
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298 K W AgCl & g« faera &t
FreTehdl 3.41 x 106 S cm! U8 3| foreram
g H U Sl i deiehdl 1.6 x 106

S em-! ot AT 298 K W AgCl &l 3Ma

dJdl 9T Al =lefehdl 138.2 S cm—2 mol-!
& M B, @ 298 K W AgCl & fou
foeraan UHwa aRekfaa ifsa) 4

Tigdl ¥ 0 B © ? Selogie Higdl dd
T Teh IR0 S| 2
frdt g e & faw @ 9@ W
M T & o9 9% W F YA BEM ?
T WA TU T HAGEAHS o FARu| 3

T oot da gy frefafaa sifafwan
Tt %, & fau s faw fafew
a1 Afafean .

Zn(s) + 2 Ag*(aq) — Zn?*(aq) + 2 Ag(s)
qM ofifey o oo 2q o welem Ege
el T SUAN fepar T ® du e @i
faeer oAl &1 Wigad FwEI: o R
) 2l 3
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(@) EMF #oq R e fafv= fafuai &1
g g 92 Sefg faeed & pH &
frufcor o S foRen s 9eRar 2 2

. ga-gm fafy g HCL & il &

fultr & faw HCl # 0.1 M o= &t & o
faen o fSEe T uRI-%1e &9%d 1.25 cm?
ol YA & 3fd § W A 7.5 cm &1 U qF Hl
qoT FHAHR & hUE W 0.12 g FGeen Feif
g3 & 3ffhgl & SM¥R W H+ 3R Cl-
F Al ufiefad wifsg| 5

. (F) HCl 3 H,0 & Tfeememren fagom
20.2% HCl 2| 3IG&HI Hioled ufekfed

HifT| 3

(@) T o1 faaor fem fafeu) 2

. () Al TeriE ol SR G Terih ool
qifiTes = B © ? 4

(@) @@u ¥ s+ & fau f5a @@o @
ST fmen S B, SHeRt 99 fafeu 1

P.T.O.



[10] BCHCT-135
7. (%) B fog &1 =0 o1ef g1 € 2 1
(@) foret T wew o7 g 9 greed feer

qY SR @ W G § §, B forw raeen

U T RGN SR 2
(1) foomas frswtsor & FHE & SIHWEN
ISy 2
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( TR AYE e e EEE-11)

8. UEmEfeh TRt 3d gU frefafad & 9 fw=
gt sifafsraneti &1 wftra =men wifse 5
() THEAM SRS sifafean
(i) Tshoer dfemres vomo
(iii) BeI-pieie-ifereht srfufsman

0. fretfefan § § Tl ter sfufES
EJIE 1L 1X5=5

H+

(i) CHZCOOH + H¥0C,H;
NH,

(i) @ + S S — 2

?
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(iv) CHO
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|
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P.T.O.
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Oeelsl & Sol-3798ed 9 Ui IR &

H | 1
feet Tl o w1 wHfawa fag @
B ® 2 1
AU AgdhUHEed gN UHAl omel &
ferdlt fosor 1S9 gus w2 2
S TH SIS TERT T SAE
EQIELS 2
N-3iq g favetoor &1 ¥R fafy
srfafwamd 34 g = st 4
TSt | -4 HAFdRTEe Sufted g
g2 1

D—(+)-Tfesl ¥ WY Hleh  fohferari-
fPYR Tyl &1 A HIfGT| AT

H wfmfeq sifafeand sy 4
fFdl TMwerRes H fedd dwEs AWy
Iufeerd eid ® ? 1
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