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CHEMISTRY

( Generic Elective )

Paper : GE–3

Full Marks : 53

Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
for the questions

GROUP—A

Paper : GE–3A

( Physical Chemistry )

( Marks : 26 )

1. t°∫t° [É⁄‡Ï§‡ππ «°á˝° l°¸v°πÏi°‡ §‡[· l°¸[∫*Ø‡ : 1×3=3

Choose the correct answer from the

following :

(a) KCl âØπ "‡i°‡“¸t°ÓA° A°≥ tÂ°∫∏‡}A° ö[π§‡[“t°‡ =A°‡
âØÏi°‡ “í§
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The solution of KCl which has the lowest 

value of equivalent conductance is

(i) 1 M (ii) 0·1 M

(iii) 0·01 M (iv) 0·001 M

(b) &i°‡ ">‡É≈¢ âØπ Î¤°yt° t°∫π ÎA°‡>Ïi°‡ «°á˝°?

Which one of the following is correct for

a non-ideal solution?

(i) DHmix = 0

(ii) DVmix = 0

(iii) DVmix ¹ 0

(iv) D DH Vmix mix= ¹0 0;

(c) Zn s Zn aq( ) ( )2+  "‡πÁ° Cu s Cu aq( ) ( )2+

“¸Ï∫C°ˆíl°π ö¯≥‡o “¸Ï∫C°ˆíl° [§Æ°Ø y˚°Ï≥ –0·76 V "‡πÁ°
+0·34 V “íÏ∫,

              Zn s Zn aq Cu aq Cu s( ) ( ) ( ) ( )2 2+ +

ÎA°‡»Ïi°‡π §‡Ï§ ö¯≥‡o e.m.f. “í§

If the standard electrode potential

of Zn s Zn aq( ) ( )2+  and Cu s Cu aq( ) ( )2+

electrodes are –0·76 V and +0·34 V

respectively, then the standard e.m.f. of

the cell Zn s Zn aq Cu aq Cu s( ) ( ) ( ) ( )2 2+ +

will be

(i) +1·1 V (ii) +0·43 V

(iii) –1·1 V (iv) 0 V
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UNIT—I

2. t°∫π [ô ÎA°‡Ï>‡ ƒåi¡à ö¯≈óπ l°¸v°π A°[π§‡ : 3×2=6

Answer any two of the following questions :

(a) "‡}[≈A°Æ°‡ÏØ [≥“[∫ Î“‡Ø‡ ÉÂi°‡ t°π∫π Î¤°yt° y˚°‡îz„⁄
âØ l°¸Ã°t°‡π Œ}`°‡ [É⁄‡°˙ [W°yπ Œ“‡⁄t° ÎÛ°>∫-ö‡>„
t°î|Ïi°‡ §o¢>‡ A°π‡°˙ 1+2=3

Define critical solution temperature for a 

partially miscible liquid pair. Describe

phenol-water system with the help of

diagram.

(b) NaOH π &i°‡ \∫„⁄ âØt° 180 g ö‡>„t° 20 g

NaOH âØ„ÆË°t° Ì“ "‡Ï·°˙ ô[É ö‡>„π Q>Œ
0·9980 g/ml “⁄, Ît°Ïîz âØÏi°‡π ≥í∫‡[π[i° Ko>‡
A°π‡°˙ 3

An aqueous solution of NaOH contains

20 g NaOH in 180 g water. If density of

water is 0·9980 g/ml, then calculate the

molarity of the solution.

(c) Ìát° âØπ §‡Ï§ π‡l°¸¬i°π ŒËyÏi°‡ §o¢>‡ A°π‡°˙ &“¸ ŒËyπ
Œ“‡⁄t° "‡É≈¢ "‡πÁ° ">‡É≈¢ âØπ ö‡=¢A°∏ ÎÉJÂ*Ø‡°˙ 2+1=3

Explain Raoult’s law for binary

solutions. Using this law, show the

difference between ideal and non-ideal

solutions.
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UNIT—II

3. t°∫π [ô ÎA°‡Ï>‡ ƒåi¡à ö¯≈óπ l°¸v°π A°[π§‡ : 3×2=6

Answer any two of the following questions :

(a) §πÛ°-ö‡>„-ö‡>„ §‡Õö t°î|Ïi°‡ ö¯‡Ø—Ç‡ [W°yπ á‡π‡ §o¢>‡
A°π‡°˙ [yö‡É [§ñÉÂt° t°î|π —¨‡t°î|∏≥‡y‡ [A°⁄ ≈Ë>∏ “⁄?

2+1=3

Draw and explain the phase diagram of

ice-water-water vapour system. Why

does the degree of freedom of a system

become zero at triple point?

(b) ö¯‡Ø—Ç‡, l°¸ö‡}≈ "‡πÁ° —¨‡t°î|∏≥‡y‡ A°‡A° Î§‡Ï∫,
l°¸É‡“πoŒ“ [∫J‡°˙ 3

Define number of phases, components

and degrees of freedom with examples.

(c) t°∫t° [É⁄‡ [§[y˚°⁄‡Œ≥Ë“π ö¯‡Ø—Ç‡, l°¸ö‡}≈ "‡πÁ°
—¨‡t°î|∏≥‡y‡ [A°≥‡>, [∫J‡ : 1½×2=3

Determine the number of phases,

components and degrees of freedom in

the following equilibria :

(i) CaCO CaO s CO g3 2, ( ) ( )+

(ii) PCl g PCl g Cl g5 3 2( ) ( ) ( ), +

                           ôít° (when) P PPCl Cl3 2
=
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UNIT—III

4. t°∫π [ô ÎA°‡Ï>‡ &i¡à ö¯≈óπ l°¸v°π A°[π§‡ : 5

Answer any one of the following questions :

(a) (i) A°í∫π‡W°π —¨‡ã„> ö¯Ø\>π >„[t°Ïi°‡ [∫J‡°˙ "Œ„≥
∫QÂt°‡t° \∫„⁄ CH COONa3 , HCl

"‡πÁ° NaCl π tÂ°∫∏‡}A° ö[π§‡[“t°‡
ô=‡y˚°Ï≥ 0·0091, 0·0425 "‡πÁ
0·0128 ohm m equiv- -1 2 1 “íÏ∫ "Œ„≥

∫QÂt°‡t° CH COOH3 π tÂ°∫∏‡}A° ö[π§‡[“t°‡ [>o¢⁄
A°π‡°˙ 1½+2½=4

Write Kohlrausch’s law of

independent migration of ions.

The equivalent conductances of

aqueous CH COONa3 , HCl and

NaCl at infinite dilution are

0·0091, 0·0425 and

0·0128 ohm m equiv- -1 2 1 respec-

tively. Calculate the equivalent

conductance of CH COOH3  at infinite

dilution.

(ii) "‡⁄>„⁄ K[t°≈„∫t°‡ ≥‡Ï> [A° §Â\‡? 1

What do you mean by ionic mobility?

(b) [§[≈ ° ö[π§‡[“t°‡ A°‡A° Î§‡Ï∫? ∫QÂt°‡π ÌŒÏt° [§[≈ °
ö[π§‡[“t°‡ A°Ï≥, [A°îÒ ≥í∫‡π ö[π§‡[“t°‡ §‡Ïÿn°, [A°⁄
§∏‡J∏‡ A°π‡°˙ 1+2+2=5
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What is specific conductance? Explain

why specific conductance decreases, but 

molar conductance increases with

dilution.

UNIT—IV

5. t°∫π [ô ÎA°‡Ï>‡ ƒåi¡à ö¯≈óπ l°¸v°π A°[π§‡ : 3×2=6

Answer any two of the following questions :

(a) “‡“¸l°ˆíÏ\> t°[ÿl°;á‡π §∏Ø“‡π A°[π ÎA°‡Ï>‡ âØπ pH

ÎA°Ï>ÓA° [>o¢⁄ A°[π§ ö‡[π, §o¢>‡ A°π‡°˙ 3

Describe how the pH of a solution can

be determined by using a hydrogen

electrode.

(b) [§ÉÂ∏;á‡π [§Æ°Ø, ÎA°‡» [§Æ°Ø "‡πÁ° K‡ÿn°t°‡ Œ¥öÏA¢°
>‡>¢ °π Œ≥„A°πoÏi°‡ l°¸öö‡É> A°π‡°˙ 3

Derive Nernst’s equation for electrode

potential, cell potential and

concentration.

(c) (i) t°∫t° [É⁄‡ ÎA°‡»Ïi°‡π e.m.f. Ko>‡ A°π‡°˙ [É⁄‡
"‡Ï·, Ag Ag| +  "‡πÁ° Zn Zn| 2+  "ã¢ÏA°‡»π

ö¯≥‡o [§Æ°Ø ô=‡y˚°Ï≥ +0·80 V "‡πÁ° –0·76 V : 2

Calculate the e.m.f. of the following

cell. Given that the standard

potentials of Ag Ag| +  and Zn Zn| 2+

half-cells are +0·80 V and –0·76 V

respectively :

     Zn Zn Ag Ag2 0 001 01+ +× ×( ) ( )M M
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(ii) t°∫t° [É⁄‡ ÎA°‡»Ïi°‡t° Œ}Q[i°t° Î“‡Ø‡ [§[y˚°⁄‡Ïi°‡
[∫J‡ : 1

Write the cell reaction of the following 

cell :

     Fe s Fe aq Cu aq Cu s( ) ( ) ( ) ( )2 2+ +

GROUP—B

Paper : GE–3B

( Organic Chemistry )

( Marks : 27 )

6. t°∫t° [É⁄‡Ï§‡ππ «°á˝° l°¸v°πÏi°‡ §‡[· l°¸[∫*Ø‡ : 1×3=3

Choose the correct answer from the

following :

(a) t°∫t° [É⁄‡Ï§‡ππ [Æ°t°πt° ÎA°‡>Ïi°‡ ÎôÔK "‡i°‡“¸t°ÓA°
"‡[¥√A°?

Which one of the following compounds is 

most acidic?

(i) CH COOH3—

(ii) CH CH COOH3 2— —

(iii) Cl CH COOH— —2

(iv) CCl COOH3—
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(b) ÎK[§¯Ï⁄∫-Î=[∫≥‡“¸l° [§[y˚°⁄‡π Œ“‡⁄t° ö¯—Òt° A°π‡
ÎôÔKÏi°‡ Ì“Ï·

Gabriel phthalimide reaction is used for

the preparation of

(i) ö¯‡“¸Ï≥π„ &πíÏ≥[i°A° &≥‡“¸>

primary aromatic amine

(ii) Î·ÏA°Ïì°π„ &≥‡“¸>

secondary amine

(iii) &[∫ÏÛ°[i°A° ö¯‡“¸Ï≥π„ &≥‡“¸>

aliphatic primary amine

(iv) i°‡π[·Ï⁄π„ &≥‡“¸>

tertiary amine

(c) t°∫t° [É⁄‡ ÎA°‡>Ïi°‡ ≥>íÏ·ÏA°π‡“¸l° &i°‡ Îöñi°í\?

Which of the following monosaccharides

is a pentose?

(i) N√ÂA°í\

Glucose

(ii) Û¯Â°C°í\

Fructose

(iii) &π‡[§>í\

Arabinose

(iv) ÎKÏ∫C°í\

Galactose
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UNIT—V

7. (a) A°‡§¢[G[∫A° &[·l°π l°¸t°∫‡}A° [§ñÉÂ Œ≥ "‡o[ØA° Æ°π
&∫A°í“∫π tÂ°∫>‡t°ÓA° [A°⁄ Î§[·? §∏‡J∏‡ A°π‡°˙ 2

Explain why carboxylic acids show much 

higher boiling point compared to

alcohols of comparable molecular mass.

"=¤à / Or

Î“∫-Æ°í∫“‡l¢°-ÎôÏ∫>[—H [§[y˚°⁄‡π Œ“‡⁄t° ÎA°Ï>ÓA°
a-Î“∫íA°‡§¢[G[∫A° &[·l° ö¯—Òt° A°[π§‡? 2

How will you prepare a-halocarboxylic

acid with the help of Hell-Volhard-

Zelinsky reaction?

(b) t°∫t° [É⁄‡ [§[y˚°⁄‡Ï§‡π Œ¥öËo¢ A°π‡ "‡πÁ° [§[y˚°⁄‡Ïi°‡π
>‡≥ [∫J‡ : 1½×2=3

Complete the following reactions and

give the name of the reactions :
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"=¤à / Or

&[·[i°A° &[·l°π öπ‡ t°∫t° [É⁄‡ ÎôÔKÏ§‡π ÎA°Ï>ÓA°
ö¯—Òt° A°[π§‡? 1×3=3

Starting from acetic acid, how would you 

prepare the following compounds?

(i) &[·Ïi°≥‡“¸l°

Acetamide

(ii) &[·[i°A° &>“‡“¸l°ˆ‡“¸l°

Acetic anhydride

(iii) &[·i°‡“¸∫ A√°íπ‡“¸l°

Acetyl chloride

UNIT—VI

8. (a) "öŒπo [§[y˚°⁄‡π §‡Ï§ “íÛ°Ï≥>π >„[t°Ïi°‡ [∫J‡°˙ 2

Write Hofmann rule of elimination.

"=¤à / Or

“íÛ°Ï≥> §¯í≥‡≥‡“¸l° [§[y˚°⁄‡π Œ“‡⁄t° &[>[∫> ö¯—Òt°
A°π‡°˙ 2

Prepare aniline by Hofmann bromamide

reaction.

16-21/511 ( Continued )

(i) C=O

CH3

CH3

+ Br—CH —COOC H2 2 5
Zn

?

(ii) —CHO + CH —C—O—C—CH3 3

O O

?
– +CH —COO Na3

180 ºC
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(b) ö¯‡“¸Ï≥π„, Î·ÏA°Ïì°π„ "‡πÁ° i°‡π[·Ï⁄π„ &[≥Ï> >‡“¸i°ˆ‡·
&[·l°π ∫Kt° ÎA°Ï>ÓA° [§[y˚°⁄‡ A°Ïπ, l°¸öôÂv°˚°
l°¸É‡“πoŒ“ §∏‡J∏‡ A°π‡°˙ 3

How do primary, secondary and tertiary

amines react with nitrous acid? Explain

with suitable example.

"=¤à / Or

t°∫t° [É⁄‡Ï§‡π Œ¥öËo¢ A°π‡ ([ô ÎA°‡Ï>‡ [t¡[>i¡à) : 1×3=3

Complete the following reactions (any

three) :
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UNIT—VII

9. (a) ≥í>íÏ·ÏA°π‡“¸l°A° ÎA°Ï>ÓA° Î≈¯o„[§Æ°‡\> A°π‡ “⁄?
l°¸öôÂv°˚° l°¸É‡“πoŒ“ [∫J‡°˙ 2

How are monosaccharides classified?

Explain with suitable example.

"=¤à / Or

[≥l°¸i°‡πíÏi°·>π *öπt° W°≥Â Îi°‡A°‡ [∫J‡°˙ 2

Write a short note on mutarotation.

(b) N√ÂA°í\π ≥Âv°˚°-≈ı}J∫ Kk°> ö¯[t°À°‡ A°π‡°˙ 3

Establish the open-chain structure of

glucose.

"=¤à / Or

t°∫t° [É⁄‡Ï§‡π ÎA°Ï>ÓA° ö[πØt¢°> A°[π§‡ ([ô ÎA°‡Ï>‡
ƒåi¡à)? 1½×2=3

How can you convert the following (any

two)?

(i) &π‡[§>í\π öπ‡ N√ÂA°í\

Arabinose to glucose

(ii) N√ÂA°í\π öπ‡ Û¯Â°C°í\

Glucose to fructose

16-21/511 ( Continued )

(i)

NH2

+ Br2 ?

(ii)

N Cl2

?

+ –

Cu/HBr

(iii) C H NH  + CHCl  + KOH (aq)         ?2 5 2 3

(iv)

NH2

?
NaNO  + HCl2

0 ºC–5 ºC
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(iii) &∫l°íÏ“Gí\π öπ‡ &∫l°íÏöñi°í\

Aldohexose to aldopentose

(c) a-D-N√ÂA°í\π ö‡“¸π‡>í\π Kk°> [∫J‡°˙ 1

Draw the pyranose structure of

a-D-glucose.

UNIT—VIII

10. (a) t°∫t° [É⁄‡ &[≥>í &[·l°π &i°‡ÓA° >‡≥ "‡πÁ° Kk°>-
Œ}ÏA°t° [∫J‡ : 2

Name and write the formula of one

amino acid from the following :

(i) &i°‡ ¤°‡πA°„⁄ &[≥>í &[·l°

A basic amino acid

(ii) &i°‡ ö¯≈≥ &[≥>í &[·l°

A neutral amino acid

(b) ö¯í[i°>Ï§‡π [A°? ö¯í[i°>A° ÎA°Ï>ÓA° Î≈¯o„[§Æ°‡K A°π‡
“⁄? l°¸É‡“πo [É⁄‡°˙ 3

What are proteins? How are proteins

classified? Give example.

16-21/511 ( Turn Over )

( 14 )

"=¤à / Or

t°∫t° [É⁄‡Ï§‡ππ *öπt° W°≥Â Îi°‡A°‡ [∫J‡ : 1½×2=3

Write short notes on the following :

(i) Œ}ôÂOµ ö¯í[i°>

Conjugated proteins

(ii) ö¯í[i°>π ö¯‡“¸Ï≥π„ Kk°>

Primary structure of proteins

(c) Î °ˆA°‡π Œ}Ï≈√»o öá˝°[t°π Œ“‡⁄t° a-&[≥>í &[·l°
ÎA°Ï>ÓA° ö¯—Òt° A°[π§‡? 2

How a-amino acids can be prepared by

Strecker synthesis?

"=¤à / Or

[A° Q[i°§, Îô[t°⁄‡—

(i) N√‡“¸[·>A° ¤°‡πA°π l°¸ö[—Ç[t°t° &[·i°‡“¸∫ A√°íπ‡“¸l°π
ÌŒÏt° l°¸v°ú° A°[πÏ∫;

(ii) a-&[≥>í &[·l° [>>Ù“‡“¸[l°ˆ>π ∫Kt° [§[y˚°⁄‡
A°[πÏ∫? 1+1=2
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What happens, when—

(i) glycine is heated with acetyl chloride 
in the presence of base;

(ii) a-amino acid reacts with ninhydrin?

(d) "‡Ø≈∏A°„⁄ &[≥>í &[·l° ÎA°‡>Ï§‡π? l°¸É‡“πo [É⁄‡°˙ 1

What are essential amino acids? Give

example.

H H H
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