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BACHELOR OF SCIENCE (GENERAL)
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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.

Part-A (Marks : 25)

1. (a) What are azeotropes ? 1

Can we separate azeotropes into pure
components by fractional distillation ?
Explain. 2

P.T.O.



4.
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(b) If 5.8 g of O2 is dissolved in 10¢ g of H20
determine the concentration of Qs 1n

solution in ppm units. 2

(a) An immiscible mixture of an organic liquid
A and water distills at 372 K. Calculate the
relative molar mass of liquid A if the
distillate contains 60 mass percent of

water. 3

Given :

PR,0 =9.60x10"Pa

P =4.00x10°Pa
(b) Explain the term conjugate solutions. 2

Draw a labelled phase diagram of water. How
does the melting point of water change upon

applying pressure. 5

(a) Calcium carbonate on heating in a closed
vessel decomposes as per the following

equations :

CaCO;(s) = CaO(s) +CO, (g)

Determine the number of phases in the

system. 2



(b)

(a)

(b)

(a)
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Draw conductometric titration curve for
titration between oxalic acid and NaOH.
How many equivalence points will be

observed in the titration curve ? 3

What is an indicator electrolyte in moving
boundary method for determination of

transport number ? Discuss its role in it. 2

The molar conductivity of 0.1 M solution of
acetic acid at 298 K was found to be 16.80
S cm? mol-!. If molar conductivities of H*
and acetate ions at infinite dilutions are
349.8 and 40.9 S cm? mol-!, respectively,
determine the percentage of acetic acid
lonised at this temperature and

concentration. 3

Differentiate between reversible and

irreversible cells. 2

P.T.O.



(b)

[4] BCHCT-135

Using the data given below, predict
whether the following reaction is
spontaneous or not under standard
conditions : 3

3Ni(s) +2A1** (aq) — 3Ni%* (aq) + 2Al(s)
Epi2+ i =—0.25V

E;\|3+ JAl = —166V

7. (a) Write two disadvantages of using hydrogen
electrode for determination of pH of a
solution. 2

(b) Differentiate between concentration cell
with transference and concentration cell
without transference. 3

Part-B (Marks : 25)
8. Complete the following reactions : 5
?H2CH2CH3

@ = ‘ 1. KmnOg4,0H",A

N 2.H", H,0
II{NCH3
(i1)

= | NaNOp,HCl
0°C
\)
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A4

C
|
(i) = “OH,H,0,A
\
O

CH
(iv) (CHOH), —BraMz0 ,

CH,OH

NO,

=

) | Znlagq.NH4CI
AN

9. What is Hofmann bromamide degradation ?

v

Explain its mechanism. 5

10. (a) Explain how you will distinguish between
primary, secondary and tertiary amines

using Hinsberg test. 3

(b) Which is more basic—methyl amine or

aniline ? Give reason(s). 2

P.T.O.



11. (a)

(b)

12. (a)

(b)

(©
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Arrange the following carboxylic acid
derivatives in increasing order of reactivity

towards nucleophilic acyl substitution: 3

O O O
| | |

CH;-C-0-C-CH3, CH;-C—-NH, ,
O O
| |

CH;-C-CIl, CH;-C—-0CH,4

Give reason for your answer.

Write the Haworth Projection formula of

o— D-(+) -glucopyranose. 2

What are epimers ? 1

Using Ruff’s degradation convert D-glucose

to D-arabinose. 3

Name the linkages present in cellulose. 1
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13. Write down steps involved in the preparation of

Gly-Ala using merrifield solid phase synthesis.

14. (a)

(b)

5

Distinguish between primary, secondary

and tertiary structures of proteins. 3

Write the structures of Ala at pH 2.5,
pH 6.0 and pH 9.7. 2

P.T.O.
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of, ©. e 9t A.-135 : faemm, wreren 9,
wTeTehed, SEA-TATE 3 rfieigrenta Tug
shreten wErEA-11

gag ;2 Hyue TR dH 37 : 50

e () 9 ‘F °  fEel uier g sk 9
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STTT- 37T IR-Grkaeptanl o Jifu
(i) Gt gvH F GHA HF B
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(@) afk 0, ® 58 g 5@ (H,0) % 10°g

d Yo @, @ fooma d ppm A=l H

O2 1 Higdl A SIS 2

2. (%) fordt wEs g9 A R S @1 Aoy

fago 372 K W AEfad B gl 4

Mfad 59 H WA % 60 FoAHE Giae

Suferd B O F@ A H1 STUfaE HIOR

SHHM Uehferd shifsiu| 3
WW%:

PR,0 =9.60x10"Pa

p3 =4.00x10°Pa
(@) g foe U i ARSAT hifu| 2

3. S k! AHIfhd WO ARW AUl S I
T leh ¥dg W I TH W fhe yeer gfafdd

e § ? 5

4. (%) 92 UE H TH HE W hfegdq FEHe H
= R T g & SR faees g
% : 2
CaCO;(s) = CaO(s)+CO,(9)
I H grEResT & gen fuiika sife)

P.T.O.
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(@) fRifols 3 3R NaOH & 4=

A & U ATetehaiadd STJaT9" o

aRfEq wifelw aM o o  fohad

Joaar fag dfera i 2 3

5. (%) ARl & fuRo &1 =@ @ fafy
g fagq emweea 9 =iar ® 2 39 fafy

H 3HHT qfHeRT I == SIS 2

(@) 298 K W 0.1 M UHifewr 3/ &1 HieR
Ilelehdl 16.80 S cm? mol! @ i TR

afg H+ iR TEee 1l i 3Fd aaret

T HER FAHAE FHA: 349.8 IR 40.9

S ecm?2 mol! B @ TW A9 R FrEEAl W
At wHifewr S 1 Ufawd 9
T 3
6. (%) SchaUE 3N Ichuoid el H IR
EAIS1 2
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(@) 9 fRu MU eAfwel & muR W fuifa
Fifeq fF & 7 sifafran ame aRfeafa
¥ w@q: yafdd © a1 el 3
3Ni(s) +2A1** (aq) — 3Ni%* (aq) + 2Al(s)
Epi2+ i =—0.25V
Eai*/a =—1.66V

. (&) fwet fae= & pH & faiw & fau

RSN SOoie & SYAN i ar eIl

ifstal 2
(@) e gied |iga 9o 3R At e
qigdt 9 H A=< Hiferg| 3
aT—4a (AF : 25)
. Trafafea sifafswenstt =1 qu *iNT . 5
(|3H2CH2CH3
@) /J 1. KmnOy,OH™ A R
N 2.H", H,0
HNCH;3

. NaNO, ,HCl
(ii) | 2 >
0°C
\

P.T.O.
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O

|
—NH,

C
“OH,H»0,A
(111) — 2

A4

NN

CHO

|
(iv) (CHOH)4M)

|
CH,OH

NO,

) = | Zn/ag.NH,4CI
NN

9. TFAM SHMES fEIHm F1 B © 7 S9!
fraTfafys i =A@ Sife| 5

v

10. (&) =aren ifae foe ou feged whemr g™
werfhes, fgdiae iR gdiaes TiHl o fom

JhR 3T Hi ? 3
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(@) ®HA-| 3w Y e—AfUeuHEE @

UfTei= 2 RO <ifu) 2

11. (%) FAfafaa wEifoafas 7 =1 ol
IR AR etsl Ufea gfaeerds & gfa
sfufpamiiaar & dgd %9 H Fafied
EAIS 3

O O o)
|

| |
CH;—C—0—C—CHy, CHs — C— NH,,

@) O
| I
CH;—-C—Cl, CHz;—C—OCH,
A W & fouw wRor «ff sarEu)
(@) o-D-(+)-gEuEEE & fau  s@d

w&q g5 fafau) 2

12. (%) T 01 8 € ? 1
(@) T =it g D-Tehid &l D-TfeHE

o ®UARd ity 3

(1) doew H 3ufe sy fafau| 1

P.T.O.



[14] BCHCT-135

13. Td%hice 39 Yokel 9Yemu & YA g Gly-
Ala & fam=a o fafeq =won =1 fafeu) 5

14. (%) WA &1 wofgew, fgdges R qdEs

ARt & S A< Sifsu) 3

(@) pH 2.5 T pH 6.0 W 3 pH 9.7 W Ala

H1 GEAN ot 2
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