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CHEMISTRY

( Generic Elective/
Discipline Specific Course )

Paper: GE-3/DSC-3

( Physical and Organic Chemistry)

Full Marks: 53

Pass Morfcs: 21

Time: 3 hours

The figures in the margin indicate full marks
for the questions

Write the answers to the separate Groups
in separate books

GROUP—A

Paper : GE/DSC-3A

(Phsrsical Chemistry)

( Marks : 26 )

1. v55no ^ : 1x3=3
Choose the correct answer from the
following :

(a)

For an ideal solution

(i) AGjnix = 0
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( 2 )

(ii) AHniix=0

(Hi) A Vnjix =0

(iv)

All of the above

(b) ̂  »lR^lfl?5T vbiiiJi\vi)t<|>

Which of the following ions has highest
ionic conductance?

(i)

(U) OH"

(in) NHj

(iv) NOi

(c) Pl;H2(g)|HCl ^

The electrode, Pt, H2 (g) |HC1 is reversible
with respect to

(i) Cl~

Cl~ ions

(n) HCl

(ia) H"^

H"*" ions

(iv) H"^ "m cr -pfei

BothH^ andcr ions

22P/228 ( Continued)
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Unit—I

2. ̂  ft cw-n ̂  ^ ftr^fT : 3x2=6

Answer any two questions of the following :

(a)

^ ^ (?m^7 ft?i^
^115=? ft? 1+1+1=3

What is an azeotrope? Why it cannot be
separated into its constituents by simple
distillation? What is meant by minimum
boiling azeotrope?

(b) <ir55T ft? ^ft^ ̂*^51
^<!ft ft ft ̂  ^nPft? 1+2=3

What is steam distillation? What

conditions should be fulfilled - by the
liquid for carrying out steam distillation?

(c) IZFlll^ ^ (<m7 ft̂ --^ Wo
(i)0'l M NaCl (ii) 0-1 ^
m ̂sft^ ft 2f5R ̂  ?

1+1+1=3

What is critical solution temperature?
What will be the effect of adding
(i) 0-1 MNaCl and (ii) 01 Msuccinic acid
to phenol-water system?
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Unit—II

3. w CTOIT ̂  ^ . 3^2=6
Answer any two questions of the following :

(a) ^551^ ^ %r : 1^2x2=3
Write briefly about the following :

(i) ^

Metastable equilibria

(n)

Eutectic point

(b) w 2fra^ IBsitiST ^ i 3
Discuss the phase diagram of sulphur
system.

:  . 1/ ^1^2x2=3
Determine the number of phases
components and degrees of freedom ta
the following equilibria :

(i) NH4Cl(g) (g) + HCl(g) if
■^NHg = ̂ HCI(U) PCl5(g)^ra3(g)+ci2fe, when

22P/228
(Continued )
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Unit—III

4. "^51^ ̂  ^ 2I?R : 5

Answer any one question of the following i

(a) ^
^1
^  KCl, KNO3 ̂  AgNOg^
298 K>5 ^R-qiRvsl

0 01499 ohm"^ mo^^
0 01450 ohm"^ mor\
0-013334 ohm mol ̂

v£^ ̂ ^3^ AgOT

(^v|H ? 2+3=5
*

Define equivalent conductance and
molar conductance.

»j^g j^Qlgjf conductance at infinite
dUution of KCl, KNO3 and AgN03 at
298 K are

0-01499 ohm"^ mol %
0-01450 ohm"^ m^ mor\

0-013334 ohm"^ m^ mol"^

respectively. What is the molar
conductivity of AgCl at infinite dilution
at this temperature?

22P/228 ( ^
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(b) -1^9^X5(1^

■^j^N 41^I^c^i I 2+3=5
What is meant by transport number of
an ion? How is it related to ionic
mobilities?
Write the principle of moving boundary
method.

Unit—IV

5. ^ ^ ̂  . 3x2=6
Answer any two questions of the following :
(a) ^ W pH

2+1=3

Discuss how the quinhydrone electrode
can be used to determine the pH of a
solution.

What is meant by 'salt-bridge*?
(b) ><R. >ipF. ^7 ^

1+2=3
What is e.m.f. of a ceU? How is it
determined?

(c) ^7
^ I 3

Wiat are reversible cells? Derive
thermodynamic expression for a
reversible cell.

22P/228 . ,,
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GROUP—B

Paper: GE/DSC—3B

(Organic Chemistry)

( Marks : 27 )

6. voeivo : 1x3=3

Choose the correct answer from the
following :

(a) vog|vai
C^t

Which of the following has the highest
boiling point?

(i)

Pentane

(U) 2-C^^ii°i
2-Pentanol

(iii)

1 -Chloropentane

(iv)

Pentanoic acid

22P/228 ( ^
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(b) RQi-ai

Methyl amine reacts with nitrous acid to
form

(i) CH3—CH3

(«) CH3~oh

(iU) CHj-NOa

H CH3-CH2-OH

(i)

^bose

(n)

(Hi)

fructose
{ULJ

Sucrose

(iv)

Glucose
22P/228 j)
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UNIT—V

7. ^ C^lRf "SfRSt^ ̂ "=f
I  '^IHJT "^RT1

Molecular weight of acetic acid is double
than the calculated value. Explain.

"sm / Or

^  :

Arrange the following in order of increasing
acidity:

Cl—CHa—COOH, Br—CH2—COOH,
CH3—COOH, CH3—CH2—COOH

8. ̂ 551^ ^ : 1x3=3

Complete the following reactions :

(i) (CH3—COOlaCa > ?

(a) CH3—COOH + P2O5 >?

:00H

m r j + S0CI2 —> ?

22P/228 (turn Over )



I  10 )

/ Or

1x3=3

How wiU you synthesize the foUowing?

(a) «Ri

Acetaldehyde from ethyl formate

(f>) ^
Acetic acid from acetyl chloride

(c) ^
Ethyl amine from acetamide

Unit—VI

How will you separate a •
secondary and te f "fixture of primary,
of Hinsberg method^ ̂ines with the help

22P/228 ,
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WW / Or

vSsps ^ ; 1x3=3

Complete the following reactions :

(i) R—NH2 + CHCI3 + KOH (ale.) ?

Njcr

(U) > ?
NaNOa/Cu

HgCla
(Hi) R—NH2 + CS2 > ?

10.

2

How can you prepare primaiy amine by
Gabriel's phthalimide synthesis?

Or

^vsi «iic«ili>*il I

Discuss the relative strength of basic
character of primary, secondary and tertiary
amines.
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Unti^-vii
/
J

[

^ I 2 \

Draw Haworth projection formulae of a- and i
p-D-glucose. !

/ Or

with their structure from
tne foUowmg:

(a)

A ketohexose

(b) ̂

An aldotetrose

TOi ̂  I ^
Discuss the open-chain structure of fructose.

/ Or

How can you convert the following?
(a)

lactose to glucose
22P/228
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(b) ,

Glucose to arabinose

13. ^ ^
^*^7 RQhjicUi 1^ I 1

What happens when glucose is oxidized with
conc. nitric acid? Give the reaction.

UNIT—VIII

14. W5r ^ I 2

Explain the term 'zwitterion*.

Wl/Or

%T ^ : Vix4=2

Classify the following amino acids :

(a)

Glycine

(b)

Glutamic acid

22P/228 f Turn Over )
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(c)

Lysine

(d)

Alanine

15. ̂  ^ ̂ caffistt

How would you classify protein on the basis
Of structure?

/ Or

fen T[R ̂ Rpns ̂  ^
w I

-blta^^isttrotl^^
16. X55P5 ^ : 1 '^xa'S

Complete the foUowing reactions ;

(i) R-ch-_cooh + CaHgOH "^y- »^L.> ?

O

(ii) SHoN—CH A
"2—c—OH + Cu2+ > ?

22P/228 ,,
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/ Or

<sif^' SPRltst frjUPUI ̂  I 3

p.vpi=.in Isoelectric point' with regard to
amino acid.

17. ^ ̂ ? 1

How do proteins perform in human stomach?

★ ★★
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