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FIRST HALF

( Inorganic Chemistry )

( Marks : 25 )

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

Choose the correct answer :

(a) t¡ºt¡ l¡üìÀ[Jt¡ ëA¡à>ìi¡à "oåt¡ "™åOµ ÒüìºC¡ö> >àÒü?

Which of the following molecules has

no unpaired electron?

(i) N2 (ii) O2

(iii) CO+ (iv) NO
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(b) t¡ºt¡ l¡üìÀ[Jt¡ ëA¡à>ìi¡à š¹³àoå¹ ÒüìºC¡ö>ãÚ [¤>¸àÎt¡
Îå[Ñ‚¹ "‹¢šèo¢ 2p-"¹[¤ìi¡º "àìá?

Which of the following atoms has

half-filled stable 2p-orbital in electronic

configuration?

(i) Be

(ii) O

(iii) N

(iv) F

(c) t¡ºt¡ l¡üìÀ[Jt¡ ëA¡à>ìi¡à "oå¹ "àAõ¡[t¡ Î³t¡ºãÚ
[y®å¡\àA¡à¹?

Which of the following molecules has

planar triangle shape?

(i) BF3

(ii) NH3

(iii) PH3

(iv) CO2

2. t¡ºt¡ [ƒÚà šøÅ—ì¤à¹¹ [™ ëA¡àì>à [t¡[>i¡à¹ l¡üv¡¹ [ƒÚà : 2×3=6

Answer any three of the following questions :

(a) t¡ºt¡ l¡üìÀ[Jt¡ "ào[¯A¡ "àÚ> ƒåi¡à¹ Î}Ñš–ƒ> Kk¡>
[W¡y "òàA¡à :

Draw the resonating structures for the

following two molecular ions :

CO3
2- , C H O6 5

-
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(b) VSEPR t¡w¹ ÎÒàÚt¡ XeF2¹ Kk¡> ¤¸àJ¸à A¡¹à¡ú

Explain the structure of XeF2  on the

basis of VSEPR theory.

(c) ¤’¹¹ t¡w¹ Ñ¬ãA¡à™¢Î³èÒ [ºJà¡ú

Write down the postulates of Bohr’s

theory.

(d) s-MO "à¹ç¡ p-MO¹ ³à\¹ šà=¢A¡¸Î³èÒ [A¡ [A¡?

What are the differences between

s-MO and p-MO?

3. t¡ºt¡ [ƒÚà šøÅ—ì¤à¹¹ [™ ëA¡àì>à ƒåi¡à¹ l¡üv¡¹ [ƒÚà : 3×2=6

Answer any two of the following questions :

(a) 9 1 10 31× ´ -  kg ®¡¹™åv¡û¡ ÒüìºC¡ö> &i¡à¹ K[t¡ Å[v¡û¡ 

2 8 10 25× ´ - J Ò’ìº ÒüìºC¡ö>ìi¡à¹ [l¡ ¤øKºã¹

t¡¹}KîƒQ¢¸ Ko>à A¡¹à¡ú 3

An electron of mass 9 1 10 31× ´ -  kg has

kinetic energy 2 8 10 25× ´ - J. Calculate

its de Broglie wavelength.

(b) "ào[¯A¡ "¹[¤ìi¡º t¡w¹ ÎÒàÚt¡ O2  "à¹ç¡ O2
+

"àÚ>¹ ¤àÞê¡[> [¤ìÚà\> Å[v¡û¡ tå¡º>à A¡¹à¡ú 3

On the basis of MOT, compare bond

dissociation energy of O2  and O2
+  ions.

16-21/374 ( Turn Over )

( 4 )

(c) t¡ºt¡ l¡üìÀ[Jt¡ šøÅ—ì¤à¹¹ l¡üv¡¹ [ƒÚà : 1×3=3

Answer the following questions :

(i) Cu¹ ÒüìºC¡ö>ãÚ [¤>¸àÎ [ºJà¡ú

Write down the electronic configu-

ration of Cu.

(ii) Cu¹ 3d-"¹[¤ìi¡ºt¡ =A¡à "™åOµ ÒüìºC¡ö>¹
Î}J¸à Ko>à A¡¹à¡ú

Calculate the number of unpaired

electrons in 3d-orbital of Cu.

(iii) Cu¹ 3d-"¹[¤ìi¡ºt¡ =A¡à ÒüìºC¡ö> &i¡à¹ ¤àì¤
ÎA¡ìºàì¤à¹ ëA¡à¯àsi¡à³ Î}J¸à [ºJà¡ú

Write down the set of quantum

numbers for an electron present in 

3d-orbital of Cu.

4. t¡ºt¡ [ƒÚà šøÅ—ì¤à¹¹ l¡üv¡¹ [ƒÚà : 5×2=10

Answer the following questions :

(a) Î}A¡¹o [A¡? Î}A¡¹o ‹à¹oà¹ ÎÒàÚt¡ t¡ºt¡ l¡üìÀ[Jt¡
[™ ëA¡àì>à ƒåi¡à "oå¹ Kk¡> "àìºàW¡>à A¡¹à : 1+2+2=5

What is hybridization? On the basis of

hybridization, discuss the structures of

any two molecules from the following :

SF6 , PCl5 , H O2
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(b) W¡³å ëi¡àA¡à [ºJà : 2½×2=5

Write short notes on :

(i) ëº[i¡W¡ Å[v¡û¡

Lattice energy

(ii) Î}Ñš–ƒ>

Resonance
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SECOND HALF

( Organic Chemistry )

( Marks : 28 )

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

Choose the correct answer :

(a) t¡º¹ ëA¡à>ìi¡à &¹ì³[i¡A¡ ë™ïK >ÒÚ?

Which of the following is not an

aromatic compound?

(b) t¡ºt¡ [ƒÚàì¤à¹¹ š¹à A¡à¤¢’ìA¡i¡àÚ>ìA¡Òüi¡à¹ Îå[Ñ‚¹t¡à¹
Ç¡‡ý¡yû¡³ìi¡à Ò’º

The correct order of decreasing stability

of carbocations is

(i) ( ) ( )CH C CH CH

CH CH CH

3 3 3 2

3 2 3

+ +

+ +

>

> >

(ii) CH CH CH CH CH

CH C

3 3 2 3 2

3 3

+ +
+

+

> >

>

( )

( )

(iii) CH CH CH CH C

CH CH

3 2 3 3 3

3 2

+ +
+

+

> >

>

( )

( )
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(c) t¡º¹ ëA¡à>ìi¡à "oåì¯ "àìºàA¡ Î[yû¡Út¡à ëƒJå¯à¤?

Which of the following molecules is

optically active?

6. (a) AÃ¡’¹’&[á[i¡A¡ &[ál¡ &[á[i¡A¡ &[ál¡t¡îA¡ "[‹A¡
"à[´ÃA¡¡ú "àK³[>A¡ šø®¡à¯¹ ÎÒàÚt¡ ¤¸àJ¸à A¡¹à¡ú 2

Chloroacetic acid is more acidic than

acetic acid. Explain with the help of

inductive effect.
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(b) 2-[¤l¡ü[i¡>¹ Ñ‚à[ÚŒ 1-[¤l¡ü[i¡>t¡îA¡ "[‹A¡¡ú
"[t¡Î}™å[Oµt¡à¹ ÎÒàÚt¡ ¤¸àJ¸à A¡¹à¡ú 2

2-butene is more stable than 1-butene.

Explain with the help of hyper-

conjugative effect.

7. (a) t¡º¹ ëÊ¡[¹"’Î³ì™àKãì¤à¹ CIP šø=àì¹ >à³àA¡¹o
A¡¹à : 1+1=2

Assign the configurations of the

following stereoisomers with the help

of CIP system :

(b) [>ìƒ¢Å [ƒÚà ">å™àÚã t¡ºt¡ [ƒÚà šøìÛ¡šo[¤ºàA¡ ¹ê¡šà”z¹
A¡¹à : 1×2=2

Convert the following projections as

directed :
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(i)

(ii)

H

CH OH2

CH3

OH

H C3 CH CH2 3

ClBr

C=C

(i)

(ii)

H N2

BrHO
Cl

CH3

Ph

Newman projection to
Fischer projection

Fischer projection to
Sawhorse projection

CH3

CH3
H

H

Br

Br

[ó¡Å«à¹ šøìÛ¡šo¹ š¹à á’ÒW¢¡îº

[>l¡üì³> šøìÛ¡šo¹ š¹à [ó¡Å«à¹îº

(iii)

(iv)

COOH

OH

H

H

OH

COOH

(i)

(ii)

CH3

CH3

CH3

CH3

CH OH2

CH3

H

OH

OHH

HO OH
H

H



( 9 )

(c) Òü>à>[W¡"’³à¹ "à¹ç¡ l¡àÚàìÊ¡[¹"’³à¹ ¤å[ºìº [A¡ ¤å\à?
l¡üš™åv¡û¡ l¡üƒàÒ¹o [ƒÚà¡ú 2

What do you mean by enantiomers and

diastereomers? Give suitable example.

(d) CH CH3 3/ ¹ ³à\¹ [‡Î³t¡ºãÚ ëA¡ào¹ ÎàìšìÛ¡
n-[¤l¡üìi¡>¹ [Ñ‚[t¡ Å[v¡û¡ ëºJ "}A¡> A¡[¹ [¤[®¡Ä
¹ê¡šìA¡Òüi¡à¹* >à³àA¡¹o A¡¹à¡ú 3

Draw the potential energy diagram of

n-butane with respect to dihedral angle 

CH CH3 3/  and also name the different

conformations.

"=¤à /Or

&i¡à "oåì¯ "àìºàA¡ Î[yû¡Út¡à ëƒJå*¯à W¡t¢¡ì¤à¹ [A¡ [A¡? 
[A¡ì¹º ëA¡–ƒø >=A¡à &i¡à "àìºàA¡ Î[yû¡Ú "oå "à¹ç¡
[A¡ì¹º ëA¡–ƒø =A¡à &i¡à "àìºàA¡ "Î[yû¡Ú "oå¹ l¡üƒàÒ¹o 
[ƒÚà¡ú

What are the conditions necessary for

a molecule to show optical activity?

Give an example of an optically

active compound which does not have

a chiral centre and also an optically

inactive compound which has a chiral

centre.

16-21/374 ( Turn Over )

( 10 )

8. (a) A¡’ì¹-Òàl¡üá Î}ìÅÃÈo¹ ÎÒàÚt¡ šø’ìš> šøÑñt¡ A¡¹à¡ú 2

Synthesise propane with the help of

Corey-House reaction.

(b) 2-¤ø’³’[¤l¡üìi¡>¹ ÒàÒül¡ö’ì\> ëÒºàÒül¡¹ "šÎà¹o¹ ‡à¹à 

2-[¤l¡ü[i¡> šø‹à>®¡àì¯ l¡ü;šÄ ÒÚ¡ú ¤¸àJ¸à A¡¹à¡ú 3

On dehydrohalogenation of 2-bromo-

butane, 2-butene is produced as a major

product. Explain.

(c) t¡ºt¡ [ƒÚàì¤à¹¹ [™ ëA¡àì>à ƒåi¡à¹ ¹ê¡šà”z¹ A¡¹à : 1½×2=3

Convert any two of the following  :

(i) Òüì=>¹ š¹à [¤l¡üìi¡>

Ethane to butane

(ii) &[W¡i¡àÒü[º>¹ š¹à Òü[=[º>

Acetylene to ethylene

(iii) Òü[=>¹ š¹à Òüì=>-1,2-l¡àÚº

Ethene to ethane-1,2-diol
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(d) t¡º¹ [¤[yû¡Úàì¤à¹ Î š́èo¢ A¡¹à ([™ ëA¡àì>à ƒåi¡à) : 2×2=4

Complete the following reactions

(any two) :

H H H
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(i)

(ii)

(iii)

CH CH Br                A3 2

CH COOH                 A 3

CH —C>C—CH3 3

Mg

NaOH

Dil. H SO2 4

Ether

HgSO4 D
B

CH OH3 B + C

Br2NaOH, CaO
D hn

B              C

Tautomerises
C

,


