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CHEMISTRY

( Discipline Specific Course )

Paper : DSC–3

Full Marks : 53

Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Write the answers to the separate Halves
in separate books

FIRST HALF

Paper : DSC–3A

( Physical Chemistry )

( Marks : 26 )

1. t°∫t° [É⁄‡Ï§‡ππ «°á˝° l°¸v°πÏi°‡ §‡[W° l°¸[∫*Ø‡ : 1×2=2

Choose the correct answer from the

following :

(a) §πÛ°-ö‡>„-§‡Õö t°î|π [yöÉ [§ñÉÂt° t°î|π —¨‡t°î|∏
≥‡y‡ Ì“Ï·
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The degree of freedom at triple point of

ice-water-vapour system is

(i) 0

(ii) 2

(iii) 1

(iv) 3

(b) ≥í∫‡π ö[π§‡[“t°‡π &A°A° Ì“Ï·

The unit of molar conductivity is

(i) ohm cm -1

(ii) ohm cm-1 2

(iii) ohm cm mol- -1 2 1

(iv) ohm cm mol2 1-

UNIT—I

2. t°∫π [ô ÎA°‡Ï>‡ ƒåi¡à ö¯≈óπ l°¸v°π [É⁄‡ : 3½×2=7

Answer any two questions from the

following :

(a) π‡l°¸¬i°π ŒËyπ ã>‡uA° [§WÂ°∏[t° ≥‡Ï> [A° §Â\‡? &i°‡
l°¸É‡“πo [É⁄‡°˙ ã>‡uA° [§WÂ°∏[t° Î“‡Ø‡π A°‡πo [A°?

1½+½+1½=3½

What do you mean by positive deviation

from Raoult’s law? Give one example.

What is the reason of positive deviation?
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(b) (i) Azeotropes [A°? l°¸É‡“πoŒ“ §∏‡J∏‡ A°π‡°˙
1½+1=2½

What are azeotropes? Explain with

example.

(ii) Phenol-H O2  t°î|π UCST ≥‡Ï> [A° §Â\‡ ô‡⁄? 1

What is meant by UCST of phenol-

water system?

(c) t°∫t° [É⁄‡Ï§‡ππ W°≥Â Îi°‡A°‡ [∫J‡ ([ô ÎA°‡Ï>‡ &i¡à) : 3½

Write a short note on the following

(any one) :

(i) Nernst distribution law

(ii) Solvent extraction

UNIT—II

3. t°∫π [ô ÎA°‡Ï>‡ ƒåi¡à ö¯≈óπ l°¸v°π [É⁄‡ : 2½×2=5

Answer any two questions from the

following :

(a) (i) ö¯‡Ø—Ç‡ Œ}J∏‡ "‡πÁ° l°¸ö‡}≈ Œ}J∏‡π Œ}`°‡ [É⁄‡°˙ 2

Define number of phases and

number of components.

(ii) [yöÉ [§ñÉÂ [A°? ½

What is triple point?
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(b) ·‡∫Û°‡ππ ö¯‡Ø—Ç‡ [W°y "}A°> A°[π [§≈É "‡Ï∫‡W°>‡ A°π‡°˙ 2½

Draw the phase diagram of sulphur

system and discuss in detail.

(c) ö¯‡Ø—Ç‡ >„[t°Ïi°‡ [∫J‡°˙ t°∫t° [É⁄‡ t°î|Ïi°‡π ö¯‡Ø—Ç‡
Œ}J∏‡, l°¸ö‡}≈ Œ}J∏‡ "‡πÁ° —¨‡t°î|∏ ≥‡y‡ [>o¢⁄ A°π‡ :

1+1½=2½

State phase rule. Write down the

number of phases, number of

components and degrees of freedom of

the following system :

    CaCO s CaO s O g3 2( ) ( ) ( ), +

UNIT—III

4. t°∫π [ô ÎA°‡Ï>‡ ƒåi¡à ö¯≈óπ l°¸v°π [É⁄‡ : 2½×2=5

Answer any two questions from the

following :

(a) t°„§¯ "‡πÁ° ≥ıÉÂ [§ÉÂ∏; [§Ï≈√»∏π, ∫QÂA°πoπ Û°∫t° [A°ÉÏπ
≥í∫‡π ö[π§‡[“t°‡π ö[πØt¢°> “⁄, "‡Ï∫‡W°>‡ A°π‡°˙ 2½

Discuss how molar conductances of

strong and weak electrolytes change

with dilution.
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(b) "‡⁄>π —¨‡ã„> ö¯§¯\> Œ¥¨fiÍ°„⁄ A°í∫π‡≈´π >„[t°Ïi°‡ [∫[J
§∏‡J∏‡ A°π‡°˙ &“¸ >„[t°π &i°‡ §∏Ø“‡π [∫J‡°˙ 2+½=2½

Write and explain Kohlrausch law of

independent migration of ions. Write one 

of its applications.

(c) ö[π§“o Œ}J∏‡ [A°? ö[π§“o Œ}J∏‡ [>o¢⁄ A°π‡ &i°‡
öá˝°[t°π [§»Ï⁄ [∫J‡°˙ ½+2=2½

What is transport number? Write about

a method of determination of transport

number.

UNIT—IV

5. t°∫π [ô ÎA°‡Ï>‡ ƒåi¡à ö¯≈óπ l°¸v°π [É⁄‡ : 3½×2=7

Answer any two questions from the

following :

(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‡°˙ “‡“¸l°ˆíÏ\>
t°[ÿl°;á‡ππ ÉÂi°‡ "‡ÏŒÚ‡Ø‡“ [∫J‡°˙ 2½+1=3½

Describe how the pH of a solution can

be determined by using a hydrogen

electrode. Write two drawbacks of

hydrogen electrode.

(b) (i) >‡>¢ °π Œ≥„A°πoÏi°‡ l°¸öö‡É> A°π‡°˙ 2½

Deduce Nernst equation.
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(ii) ∫Øo ŒÚ‡ÏA°‡t° §∏Ø“‡π Î“‡Ø‡ ÉÂi°‡ t°[ÿl°; [§Ï≈√»∏π >‡≥
[∫J‡°˙ 1

Write the names of two electrolytes

used in salt bridge.

(c) (i) t°∫t° [É⁄‡ [§ÉÂ∏; ÎA°‡»Ïi°‡π ÎA°‡»-[§[y˚°⁄‡ [∫J‡ "‡πÁ° 
E cell

º , E cell  "‡πÁ° DG º  [>o¢⁄ A°π‡ : 1+1½=2½

Write the cell reaction of the following 

cell and find E cell
º , E cell  and DG º  :

   Mg s Mg Cu Cu s( ) ( ) ( ) ( )2 20 01 0 01+ +× ×M M

[É⁄‡ "‡Ï· (Given)

    
E

E

Mg Mg

Cu Cu

V

V

2

2

2 37

0 34

+

+

= - ×

= + ×

|
º

|
º

(ii) [§ÉÂ∏;π‡Œ‡⁄[>A° ÎA°‡»π E cell
º  "‡πÁ° Œ‡≥∏ ã¯Á°ØA°π

≥‡\t° Œ¥¨fiÍ° [A°? 1

What is the relation between E cell
º

and equilibrium constant of an

electrochemical cell?
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SECOND HALF

Paper : DSC–3B

( Organic Chemistry )

( Marks : 27 )

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

Choose the correct answer from the

following :

(a) t°∫π &[·l°ÏA°“¸i°‡π "¥√t°‡π Œ[k°A° $ãk¢y˚°≥Ïi°‡ “í∫

The correct order of increasing acidity of

the following acids is

CH COOH ClCH COOH3 2

1 2

; ;

( ) ( )
         

          
F CH COOH H COOH— ; —

( ) ( )
2

3 4

(i) 1 < 3 < 2 < 4

(ii) 1 < 2 < 4 < 3

(iii) 1 < 2 < 3 < 4

(iv) 4 < 2 < 3 < 1

(b) t°∫π ÎA°‡>Ïi°‡ &≥‡“¸> Î§[· ¤°‡π„⁄?

Which of the following amines is more

basic?

(i) CH NH3 2

16-21/535 ( Turn Over )

( 8 )

(ii) ( )CH NH3 2

(iii) ( )CH N3 3

(iv) C H NH6 5 2—

(c) N√‡“¸[W°> &A°

Glycine is a/an

(i) "‡Ø≈∏A°„⁄ &[≥>í &[·l°

essential amino acid

(ii) ">‡Ø≈∏A°„⁄ &[≥>í &[·l°

non-essential amino acid

(iii) "‡[¥√A° &[≥>í &[·l°

acidic amino acid

(iv) ¤°‡πA°„⁄ &[≥>í &[·l°

basic amino acid

UNIT—V

7. (a) &Ï·[i°A° &[·l°π öπ‡ t°∫t° [É⁄‡Ï§‡π ÎA°Ï>ÓA° ö¯—Òt°
A°[π§‡ ([ô ÎA°‡Ï>‡ ƒåi¡à)? 1×2=2

Starting from acetic acid how can you

prepare the following (any two)?

(i) &[·i°‡“¸∫ A√°íπ‡“¸l°

Acetyl chloride
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(ii) &Ï·[i°A° &>“‡“¸l°ˆ‡“¸l°

Acetic anhydride

(iii) &[·i°‡≥‡“¸l°

Acetamide

(b) t°∫t° [É⁄‡Ï§‡ππ Œ}Ï≈√»o [∫J‡ ([ô ÎA°‡Ï>‡ ƒåi¡à) :
1½×2=3

Write the synthesis of the following
(any two) :

(i) An a,b-unsaturated acid by Perkin
reaction

(ii) A b-hydroxy ester by Reformatsky
reaction

(iii) a-chlorocarboxylic acid by Hell-
Volhard-Zelinsky reaction

UNIT—VI

8. (a) t°∫t° [É⁄‡ [§[y˚°⁄‡Œ≥Ë“π l°¸öôÂv°˚° l°¸É‡“πoŒ“ §∏‡J∏‡ A°π‡ 
([ô ÎA°‡Ï>‡ ƒåi¡à) : 1½×2=3

Explain the following reactions with the

help of suitable example (any two) :

(i) Schotten-Baumann reaction

(ii) Saytzeff elimination

(iii) Carbylamine reaction
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"=¤à / Or

>‡“¸i°ˆ‡· &[·l°π öπ„¤°‡π á‡π‡ ö¯‡“¸Ï≥π„, Î·ÏA°r°‡π„ "‡πÁ° 
i°‡π[·⁄‡π„ &≥‡“¸> ÎA°Ï>ÓA° [W°>‡v°˚°A°πo A°[π§‡?
Œ≥„A°πoŒ“ [∫J‡°˙ 3

How can primary, secondary and tertiary 

amines be distinguished with the help of 

HNO2  acid? Write with equation.

(b) t°∫t° [É⁄‡ [§[y˚°⁄‡Ï§‡π Œ¥öËo¢ A°π‡ ([ô ÎA°‡Ï>‡ ƒåi¡à) :
1×2=2

Complete the following reactions

(any two) :

UNIT—VII

9. (a) N√ÂA°í\π ≥Âv°˚°-≈ı}J∫ Kk°> ÎA°Ï>ÓA° Œ‡§∏—z A°[π§‡? 3

How would you establish the open-chain 

structure of glucose?
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(i)

NH2

+ Br2 ?

(ii) R—CONH  + Cl  + NaOH2 2 ?

(iii)

N Cl2

+ H O2 ?
warm
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(b) [≥l°¸i°‡πíÏi°W°> §Â[∫Ï∫ [A° §Â\‡? l°¸É‡“πoŒ“ §∏‡J∏‡ A°π‡°˙ 2

What is mutarotation? Explain with

example.

(c) &i°‡ &∫l°íÏöñi°í\A° &i°‡ &∫l°íÏ“G\Ó∫ ö[πØt¢°>
A°π‡°˙ 2

Convert an aldopentose to an

aldohexose.

UNIT—VIII

10. (a) ÎK[§¯Ï⁄∫ Î=[∫≥‡“¸l° Œ}Ï≈√»o öá˝°[t°π á‡π‡ &∫‡>‡“¸>
Œ}Ï≈√»o A°π‡°˙ 2

Synthesize alanine by Gabriel’s

phthalimide synthesis.

(b) &[≥>í &[·l°π "‡“¸W°í“¸Ï∫[C°ˆA° ö“¸ñi°π Œ}`°‡ [É⁄‡°˙ 2

Define isoelectric point of amino acid.

(c) [A° QÏi°, Îô[t°⁄‡ &[≥>í &[·Ïl° (i) [>>Ù“‡“¸[l°ˆ>π ∫Kt°
"‡πÁ° (ii) &[·l° A√°íπ‡“¸l°π ∫Kt° [§[y˚°⁄‡ A°Ïπ
([ô ÎA°‡Ï>‡ &i¡à)? 1

What happens when amino acid reacts

with (i) ninhydrine and (ii) acid chloride

(any one)?
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(d) Îööi°‡“¸l° §‡fiÍ°[> [A°? ö¯í[i°>A° ÎA°Ï>ÓA° Î≈¯o„[§Æ°‡K
A°π‡ “⁄? 2

What is peptide linkage? How are

proteins classified?

"=¤à / Or

ö¯í[i°>π Î·ÏA°r°‡π„ Kk°> "‡Ï∫‡W°>‡ A°π‡°˙ 2

Discuss the secondary structure of

protein.

H H H
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