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CHEMISTRY

( Discipline Specific Course )

Paper : DSC–1

( Atomic Structure, Bonding, General Organic
Chemistry and Aliphatic Hydrocarbons )

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

( Inorganic Chemistry )

( Marks : 28 )

1. t¡ºt¡ [ƒÚàì¤à¹¹ Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[W¡ l¡ü[º*¯à : 1×3=3

Select the correct answer from the following :

(a) ÒàÒüì\>¤àK¢¹ >ã[t¡¹ "à}[A¡A¡ ¹ê¡š íÒìá

The mathematical representation of
Heisenberg uncertainty principle is

(i) D Dx
h

× £n
p2
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(ii) D Dx
h

× £n
p4

(iii) D Dx
h

× ³n
p4

(iv) D Dx
h

× n =
p4

(b) ClF3¹ Kk¡> Îèy íÒìá

The structure of ClF3  is

(i) T-"àA¡à¹¹

T-shaped

(ii) ¤K¢ ó¡ºA¡ãÚ

square planar

(iii) W¡tå¡=¢ ó¡ºA¡ãÚ

tetrahedral

(iv) "Ê¡ ó¡ºA¡ãÚ

octahedral

(c) n = 4, l = 0 "à¹ç¡ ml = 0 ëA¡à¯à–i¡à³ Î}J¸àÒü
ëA¡à>ìi¡à "¹[¤ìi¡º ¤å\àÒü?

n = 4, l = 0 and ml = 0 represents which

orbital?

(i) 4p

(ii) 4s

(iii) 4f

(iv) 4d
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2. t¡º¹ šøÅ—[¤ºàA¡¹ l¡üv¡¹ A¡¹à : 2×3=6

Answer the following questions :

(a) ¤’¹¹ t¡wì¤à¹¹ "àìÎòà¯àÒÎ³èÒ "àìºàW¡>à A¡¹à¡ú

Discuss the limitations of Bohr’s theory.

(b) [¤[®¡Ä "¹[¤ìi¡ºÎ³èÒt¡ ÒüìºC¡ö>ì¤à¹ [A¡ƒì¹ ®¡¹à¤à?
¤å\àÒü [ƒÚà¡ú

How will you fill up the electrons in

various orbitals? Explain.

(c) ÑI¡’[l¡gà¹¹ t¡¹}K Î³ãA¡¹oìi¡à [º[J t¡àt¡ ¤¸¯Òà¹ ëÒà¯à
[W¡Òû¡ì¤à¹¹ "=¢ l¡üìÀJ A¡¹à¡ú

Write Schrödinger’s wave equation and

give the meaning of the symbols used

there.

3. t¡º¹ [™ ëA¡àì>à [t¡[>i¡à šøÅ—¹ l¡üv¡¹ A¡¹à : 3×3=9

Answer any three questions from the
following :

(a) ëA¡à¯à–i¡à³ Î}J¸àÎ³èÒ [A¡ [A¡? [™ ëA¡àì>à ƒåi¡à ëA¡à¯à–i¡à³
Î}J¸à¹ t¡à;š™¢ [ºJà¡ú 1+2=3

What are the quantum numbers? Write

the significance of any two quantum

numbers.

(b) ¤o¢-ëÒ¤à¹ W¡yû¡ìi¡à ¤å\àÒü [ºJà¡ú &Òü W¡yû¡ìi¡à¹ [™ ëA¡àì>à
&i¡à ¤¸¯Òà¹ [ºJà¡ú 2+1=3

Explain the Born-Haber cycle. Write any

one application of this cycle.
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(c) ó¡à\à>¹ >ã[t¡ ¤¸àJ¸à A¡¹à¡ú 3

Explain Fajans’ rule.

(d) "àÚ>ãÚ ë™ïK¹ Îå[Ñ‚¹t¡à "à¹ç¡ ‰¯oãÚt¡à¹ ëÛ¡yt¡ ëº[i¡áô 
Å[v¡û¡ "à¹ç¡ W¡ºì®¡W¡> Å[v¡û¡¹ šøìÚà\>ãÚt¡à ¤o¢>à A¡¹à¡ú 3

State the importance of lattice energy

and solvation energy in the context

of stability and solubility of ionic

compounds.

4. t¡º¹ šøÅ—[¤ºàA¡¹ l¡üv¡¹ A¡¹à : 3×2=6

Answer the following questions :

(a) t¡ºt¡ [ƒÚà "oåì¤à¹¹ "àAõ¡[t¡ [A¡ Ò’¤, [ºJà (VSEPR

>ã[t¡ ">åÎ[¹) : ½×6=3

Predict the shape of the following

molecules (according to VSEPR theory) :

   SF4 , SnCl2 , CH4 , CHCl3 , BCl3 , [ ( ) ]Ni CN 4
2-

(b) >àÒüi¡ö’ì\> "oå¹ "ào[¤A¡ A¡Û¡ Å[v¡û¡¹ [W¡y "S¡> A¡[¹
ÒüÚà¹ ¤àÞê¡[> yû¡³ [>o¢Ú A¡¹à "à¹ç¡ ÒüÚà¹ Wå¡´¬A¡ãÚ ‹³¢
l¡üìÀJ A¡¹à¡ú 2+½+½=3

Draw the molecular orbital energy

diagram of nitrogen molecule and

calculate the bond order and establish

magnetic property.
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5. t¡ºt¡ [ƒÚàì¤à¹¹ [™ ëA¡àì>à ƒåi¡à¹ *š¹t¡ ëi¡àA¡à [ºJà : 2×2=4

Write notes on any two of the following :

(a) [l¡ ¤øKºã Î³ãA¡¹o

de Broglie equation

(b) LCAO š‡ý¡[t¡¹ >ã[t¡ì¤à¹

Rules of LCAO method

(c) y "à¹ç¡ y2¹ t¡à;š™¢

Significance of y and y2
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SECOND HALF

( Organic Chemistry )

( Marks : 25 )

6. (a) Ç¡‡ý¡ l¡üv¡¹ìi¡à ¤à[W¡ l¡ü[º*¯à : 1

Select the correct answer :

Î³à}Å [¤Jr¡>¹ ó¡ºt¡ Îõ[Ê¡ ëÒà¯à ³‹¸¯t¢¡ã ë™ïKìi¡à íÒìá

The intermediate compound formed as a
result of homolysis is

(i) A¡à¤¢[>Úà³ "àÚ>

carbonium ion

(ii) ³åv¡û¡-³èºA¡

free radical

(iii) A¡à¤¢à[>Ú> "àÚ>

carbanion ion

(iv) A¡à¤¢à[>Ú> "à¹ç¡ A¡à¤¢[>Úà³ "àÚ> ƒåìÚài¡à

both carbanion and carbonium ions

(b) t¡ºt¡ [ƒÚàÎ³èÒ¹ š¹à [>l¡üAÃ¡ãÚó¡àÒüºìA¡Òüi¡à ¤à[W¡
l¡ü[º*¯à : 1

Find out the nucleophiles from the
following :

   H O2

..
:, BF3 , AlCl3 , CN

'
, NO

+

2 , ( )CH NH3 2

..
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(c) t¡º¹ ë™ïKÎ³èÒ¹ ³à\¹ š¹à A¡àÒüì¹º A¡à¤¢> >=A¡à
ë™ïKìi¡à ¤à[W¡ l¡ü[º*¯à : 1

Find out the achiral compound from the

following :

7. t¡º¹ [™ ëA¡àì>à [t¡[>i¡à šøÅ—¹ l¡üv¡¹ A¡¹à : 2×3=6

Answer any three questions from the

following :

(a) t¡ºt¡ l¡üìÀJ A¡¹à ëA¡à>ìi¡à ë™ïKÒü "[t¡Î}ì™à\>
ëƒJå¯àÚ? "oåìi¡à¹ ÎA¡ìºà Î´±à¤¸ "[t¡Î}ì™à[\t¡
¹ê¡šìA¡Òüi¡à "òàA¡à :

Which one of the following compounds

will show hyperconjugation? Draw the

all possible hyperconjugative forms of

the molecule :
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(b) A¡à¤¢à[>Ú> "àÚ> [A¡? t¡ºt¡ l¡üìÀ[Jt¡ "àÚ>Î³èÒ
Îå[Ñ‚¹t¡à¹ yû¡³t¡ Îì\à¯à :

What is carbanion ion? Arrange the

following ions according to their

stability :

(c) ³‹¸¯t¢¡ã ë™ïK ¤å[ºìº [A¡ ¤å\à? l¡üƒàÒ¹o [ƒ ¤å\àÒü [ƒÚà¡ú

What do you mean by reaction

intermediate? Explain with example.

(d) t¡ºt¡ [ƒÚà ë™à¹ì¤à¹¹ [™ ëA¡àì>à &i¡à¹ tå¡º>à A¡¹à :

Compare any one of the following pairs :

(i) Ñš–ƒ> "à¹ç¡ "[t¡Î}ì™à\>

Resonance and Hyperconjugation

(ii) "àK³[>A¡ šø®¡à¯ "à¹ç¡ ÒüìºC¡ö’³à[¹A¡ šø®¡à¯

Inductive effect and Electromeric

effect
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(i) H C3

(ii)

(iii)

CH
H C3

H C3

H C—C3

H C3

CH3

(iv) H C—CH3 2

–

(i) H C—CH(Br)COOH3

(ii) H C—CH —CH —NH3 2 2

CH3

CH3

(iii) HOCH —CH(NH )—C H2 2 2 5

(iv) H C=CH—CH —CH(NH )C H2 2 2 2 5

(i) H C=CH2 2

(ii) H C—C—CH=CH3 2

(iii) H C—CH=CH3 2

CH3

CH3
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(e) ‘‘ë¤>\’[ÚA¡ &[W¡ƒ¹ "à[´ÃA¡t¡à Òü=à>[ÚA¡ &[W¡ƒt¡îA¡
ë¤[á [A¡”ñ ó¡¹[³A¡ &[W¡ƒt¡îA¡ A¡³¡ú’’ ¤¸àJ¸à A¡¹à¡ú

“Benzoic acid is stronger than ethanoic

acid but weaker than formic acid.”

Explain.

8. t¡º¹ [™ ëA¡àì>à W¡à[¹i¡à šøÅ—¹ l¡üv¡¹ A¡¹à : 2×4=8

Answer any four questions from the

following :

(a) t¡ºt¡ [ƒÚà ë™ïKÎ³èÒ¹ Î´±à¤¸ \¸à[³[t¡A¡ Î³ì™àKã Kk¡>
"àò[A¡ E/Z >à³àA¡¹o A¡¹à¡ú [™ ëA¡àì>à ƒåi¡à¹ l¡üv¡¹
A¡[¹¤à :

Draw the possible geometrical isomer of

any two of the following and assign them 

with E/Z :

(b) A¡àÒüì¹º A¡à¤¢> ¤å[ºìº [A¡ ¤å\à? t¡º¹ ë™ïK ƒåi¡à¹
[ó¡áà¹ šøìÛ¡šo "}A¡> A¡[¹ A¡àÒüì¹º [¤–ƒå l¡üìÀJ A¡¹à :

Define chiral carbon. Draw the Fischer

projection formula of the following and

label the chiral carbon by asterisk :

(i) H CCH OH COOH3 ( )

(ii) HOCH CH CHCH CHO2 2 3— —
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(c) W¡àÒüAÃ¡’ìÒìG>¹ ">å¹ê¡šãÚ Kk¡> ƒåi¡à¹ [W¡yÎÒ >à³ [ºJà¡ú

Draw the two conformations of

cyclohexane and assign with their

names.

(d) W¡àÒüAÃ¡’ìÒìG>¹ W¡A¡ã ">å¹ê¡št¡àt¡ =A¡à "Û¡ãÚ "à¹ç¡
">Û¡ãÚ ÒàÒül¡ö’ì\> ¤å[ºìº [A¡ ¤å\à? [W¡y "àò[A¡ l¡üìÀJ 
A¡¹à¡ú

What do you mean by axial and

equatorial hydrogen found in the chair

conformation of cyclohexane? Indicate

with structure.

(e) \¸à[³[t¡A¡ Î³ì™à[Kt¡à "à¹ç¡ "àìºàA¡ Î³ì™à[Kt¡à¹ ³à\t¡ 
šà=¢A¡¸ [A¡?

Show the difference between geometrical 

isomerism and optical isomerism.

9. t¡º¹ [™ ëA¡àì>à ƒåi¡à šøÅ—¹ l¡üv¡¹ A¡¹à : 2×2=4

Answer any two questions from the

following :

(a) [NøKô>àl¢¡ [¤A¡à¹A¡ ¤¸¯Òà¹ A¡[¹ [™ ëA¡àì>à &i¡à &ºìA¡>
šøÑñt¡ A¡¹à¡ú [¤[yû¡Úà [º[J¤à¡ú

Write with reaction, the preparation of

any alkane using Grignard reagent.

16-21/387 ( Continued )

(i) H C—CH —C=CH—CH3 2 3

(ii)

(iii)

NH2

OHC—CH —C=C(CH )·Cl2 3

CH3

HOCH C·Cl=C·Br·C H2 2 5
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(b) &¹’ì³[i¡ì\W¡> ¤å[ºìº [A¡ ¤å\à? l¡üƒàÒ¹oÎÒ [ºJà¡ú

What is aromatization? Write with

example.

(c) 2,3-l¡àÒü¤ø’³’[¤l¡üìi¡>¹ š¹à ëA¡ì>îA¡ [¤l¡ü[i¡>-2 šøÑñt¡
A¡[¹¤à?

How will you prepare butene-2 from

2,3-dibromobutane?

(d) t¡º¹ [™ ëA¡àì>à &i¡à¹ *š¹t¡ W¡³å ëi¡àA¡à [ºJà :

Write a short note on any one of the

following :

(i) Ò’ó¡ì³> šøoàºã

Hofmann rule

(ii) ³åv¡û¡-³èºA¡ šø[t¡Ñ‚àš> [¤[yû¡Úà

Free radical substitution reaction

10. t¡ºt¡ [ƒÚàì¤à¹¹ [™ ëA¡àì>à W¡à[¹i¡à [¤[yû¡Úà Î´šèo¢ A¡¹à : 1×4=4

Complete any four of the following reactions :
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H H H
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(iv) HC>CH ?
H O/HgSO2 4

H SO2 4

(v) H C—C>CH3 ?
NaNH2

NH  (l)3

(vi) H C—C>C—CH3 3 ?
KMnO /OH4

–

D

(vii) R—C>C—R + O3 ?

(iii)

(i) H C—CH —CH  + Na3 2 3

(ii)

CH3

ether
?

H C—C=CH—CH3 3 ?
KMnO /OH/D4

–

H C—CH=CH3 2 ?
HBr/H O2 2


