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B.Sc. 1st Semester (Programme) Examination-2022-23

CHEMISTRY

Course ID : 11418   Course Code: SP/CHEM/101/C-1A

Course Title : Organic Chemistry-I &

Inorganic Chemistry-I (New)

Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

”!Çþ’ ²Ìyhsþßþi ¢‚…Äy=!œ ²ÌöìÙÀîû þ™)’Å›yöì˜îû !˜öì”ÅŸ„þÐ

þ™îû#Çþyí#Åöì”îû ëíy¢½þî !˜öì‹îû ¦þy¡ìyëû vþz_îû !”öì“þ £öìîÐ

1. Answer any five questions : 1�5=5

öëöì„þyöì˜y þ™¤y‰þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) How free radicals are formed?

›%_« ›)œ„þ=!œ !„þ¦þyöìî vþzêþ™§¬ £ëûÚ

(Turn Over)22-23/11418 TB—277

12

(iv) Differentiate between homolytic and heterolytic

cleavages of a bond. 2

îûy¢yëû!˜„þ îõþöì˜îû þ¢›!î¦þy‹˜ ç x¢›!î¦þy‹öì˜îû þ™yíÅ„þÄ „þöìîûyÐ

(b) Carry out the following conversions (any five) :

5�2 =10

¢‚!Çþ® Ýþ#„þy öœöì…y Söë ö„þyöì˜y ™¤y‰þ!ÝþV :

Ethane�Acetylene

£zöìí˜ öíöì„þ xÄy!¢!Ýþ!œ˜

Propylene to acetaldehyde

²Ì!þ™!œ˜ öíöì„þ xÄy!¢ÝþÄyœ!vþ£y£zvþ

Methane to tetrachloromethane

!›öìí˜ öíöì„þ öÝþÝþÆyöì„Ïþyöìîûy !›öìí˜

Propyne to 1,2-dibromo propane

ö²Ìyþ™y£z˜ öíöì„þ 1,2ôévþy£zöìîÊyöì›y ö²Ìyöìþ™˜

Acetylent to acetone

xÄy!¢!Ýþ!œ˜ öíöì„þ xÄy!¢öìÝþy˜

1-Butene to 2-Butene

1ôé!îvþz!Ýþ˜ öíöì„þ é2ôé!îvþz!Ýþ˜



(b) Which one is more active towards SN1 reaction and

why?—CH
3
OCH

2
Cl and CH

3
CH

2
CH

2
Cl

SN1 !î!e«ëûyëû ö„þy˜!Ýþ öî!Ÿ ¢!e«ëû ~î‚ ö„þ˜ÚéôôôéCH
3
OCH

2
Cl ~î‚

CH
3
CH

2
CH

2
ClÚ

(c) Compare the C-C bond length of C
2
H
6
 and C

2
H
4
.

C
2
H
6 
~î‚ C

2
H
4 
~ C-C îõþ˜ ÷”‡ÅÄ “%þœ˜y „þöìîûyÐ

(d) What are the conjugate acid and base of HPO
4
2–?

HPO
4
2– xyëûöì˜îû x˜%îõþ# xÄy!¢vþ ç x˜%îõþ# Çþyîû„þ öœöì…yÐ

(e) Among methyl amine and aniline, which one is more

basic?

!›íy£zœ xÄy!›˜ ~î‚ xÄy!˜!œöì˜îû ›öì•Ä ö„þy˜!Ýþ öîŸ# Çþyîû#ëûÚ

(f) State Paulis’ exclusion principle.

þ™yvþz!œîû xþ™î‹Å˜ ˜#!“þ!Ýþ !îî,!“þ „þöìîûyÐ

(g) Calculate the oxidation number of Chromium atom in

the following compounds : K
2
Cr

2
O
7
 and K

2
CrO

4
.

K
2
Cr

2
O
7
~î‚  K

2
CrO

4 
öëï† ”%!Ýþöì“þ öe«y!›ëûy› þ™îû›y’%îû ‹yîû’ ¢‚…Äy

!˜’Åëû „þöìîûyÐ

(h) Why the ionisation potential of Li+ is higher than He?

Li+ôé~îû xyëû˜#ëû¦þî˜ !î¦þî éHeôé~îû “%þœ˜yëû öî!Ÿ ö„þ˜Ú

2
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3. Answer any one question : 10�1 =10

öëöì„þyöì˜y ~„þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) (i) Identify Lewis acid and Lewis base from the

following species : 2

Co2+, SCN–, C
5
H
5
N and BF

3

!˜Á¬!œ!…“þ x˜% ~î‚ xyëû˜=!œîû ›•Ä öíöì„þ œ%£z¢ xÄy!¢vþ ~î‚

œ%£z¢ Çþyîû ¢˜y_« „þöìîûy :

Co2+, SCN–, C
5
H
5
N and BF

3

(i i) ‘‘Radius of a cation is lesser than the radius of

neutral atom whereas for an anion it is greater

than the radius of a neutral atom’’—Comment.

3

òò„þÄyÝþyëûöì˜îû îÄy¢y•Å !˜hßþ!vþüê þ™îû›y˜% öíöì„þ öŠéyÝþ £ëû– xþ™îûþ™öìÇþ

xÄy˜yëûöì˜îû îÄy¢y•Å !˜hßþ!vþüê þ™îû›y˜% öíöì„þ öî!Ÿ £ëûóóéôôôé›hsþîÄ

„þöìîûyÐ

(iii) Indicating proper reasons specify the acid which

possesses higher acidity in the following

pairs : (x) HNO
3
, HNO

2
 and (y) HI, HF. 3

vþzþ™ë%_« „þyîû’ ¢£ !˜Á¬!œ!…“þ ö‹yvþü†=!œ öíöì„þ ö„þy˜!Ýþ öî!Ÿ

xy!ÁÔ„þ “þy !îî,“þ „þöìîûy :

(x) HNO
3
, HNO

2
 and (y) HI, HF.
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2. Answer any two questions : 5�2 =10

öëöì„þyöì˜y ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) How will you prepare a carboxylic acid and a 3° alcohol

from Grignard reagent? 2
1

2
�2

@ùÌ#†˜yvÅþ !î„þyîû„þ öíöì„þ „þ#¦þyöìî “%þ!› ~„þ!Ýþ „þyöìîÅy!:!œ„þ xÄy!¢vþ ~î‚

3° xÄyœöì„þy£œ ²Ìlßþ“þ „þîûöìîÚ

(b) Write notes on the following (any two) : 2
1

2
�2

öë ö„þyöì˜y ”%!Ýþ !î¡ìöìëûîû vþzþ™îû Ýþ#„þy öœöì…y :

(i) Diagonal relationship

„þ’Å ¢Á™„Åþ

(i i) Kolbe’s synthesis

ö„þyœöìîîû ¢‚öìÙÕ¡ì’

(iii) Hyperconjugation

£y£zþ™yîû„þ˜‹%öì†Ÿ˜

(iv) Lewis concept of Acid-base

œ%£zöì¢îû xÄy!¢vþéôéÇþyîû “þ_´

(d) Write brief notes on the following (any two) :2
1

2
�2

!˜Á¬!œ!…“þ !î¡ìëû=!œîû vþzþ™îû ¢‚!Çþ® Ýþ#„þy öœ… Söëöì„þy˜ ”%!Ýþ V :

(i) Hund’s rule

ýöìuþîû ˜#!“þ

(i i) Geometrical isomerism

‹Äy!›!“þ„þ ¢›yîëûî“þy

(iii) Saytzeff elimination

ö¢Ýþ ö‹öìšþîû xþ™˜ëû˜ !î!e«ëûy

(iv) Resonance

¢‚ßþ™¨˜
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(c) (i) Write two differences between enantiomer and

diastereoisomer. 2

~˜y˜!¢ç›yîû ç vþyëûyöìÞÝþ!îûçxy£zöì¢y›yöìîûîû ›öì•Ä ”%!Ýþ þ™yíÅ„þÄ

öœöì…yÐ

(i i) Balance the following chemical equation by ion

electron method : 3

KMnO
4
+FeSO

4
+H

2
SO

4
�MnSO

4
+Fe

2
(SO

4
)
3
+K

2
SO

4
+H

2
O

!˜Á¬!œ!…“þ ¢›#„þîû’!Ýþîû xyëû˜ £zöìœ„þÝþÆ˜ þ™kþ!“þöì“þ ¢›“þy !î•y˜

„þîû :

KMnO
4
+FeSO

4
+H

2
SO

4
�MnSO

4
+Fe

2
(SO

4
)
3
+K

2
SO

4
+H

2
O

(d) (i) Calculate the radius of first Bohr’s orbit of

revolving electron in hydrogen atom. 3

‡)˜Åyëû›y˜ £y£zöìvÈþyöì‹˜ £zöìœ„þÝþÆ˜!Ýþîû ²Ìí› öîyîû „þöìÇþîû îÄy¢y•Å

!˜’Åëû „þöìîûyÐ

(i i) Write down briefly the drawbacks of Bohr’s

theory. 2

öîyîû“þöì_´îû e&!Ýþ =!œ ¢‚öìÇþöìþ™ öœöì…yÐ

(b) (i) ‘‘Acetylene is more acidic than ethylene’’—

Explain. 3

òò£z!í!œ˜ xöìþ™Çþy xÄy!¢!Ýþ!œ˜ öî!Ÿ xy!ÁÔ„þóóéôôôéîÄy…Äy „þöìîûyÐ

(i i) What products do you expect when H
3
C–CH=CH

2

undergoes ozonolysis? 2

H
3
C–CH=CH

2 
~îû çöì‹yöì˜y!œ!¢öì¢îû šþöìœ !„þ !„þ !î!e«ëûy‹y“þ

þ™”yíÅ vþzêþ™§¬ £öìîÚ

(c) (i) Balance the following equation by ion-electron

method : 2

KMNO
4
+H

2
C
2
O
4
+H

2
SO

4
�K

2
SO

4
+MnSO

4
+CO

2
+H

2
O

!˜Á¬!œ!…“þ îûy¢yëû!˜„þ ¢›#„þîû˜!Ýþ xyëû˜ £zöìœ„þÝþÆ̃  þ™kþ!“þöì“þ ¢›“þy

!î•y˜ „þöìîûyÐ

KMNO
4
+H

2
C
2
O
4
+H

2
SO

4
�K

2
SO

4
+MnSO

4
+CO

2
+H

2
O

(ii) ‘‘HgO readily dissolves in aqueous acidic

solution whereas HgS does not’’—Explain with

SHAB principle. 3

òò‹œ#ëû xy!ÁÔ„þ oîöì˜ HgO oî#¦)þ“þ £ëû !„þlsþ HgS £ëû ˜yóóéôôô

SHAB ˜#!“þîû ¢y£yöìëÄ îÄy…Äy „þöìîûyÐ
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3. Answer any one question : 10�1=10

öëöì„þyöì˜y ~„þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) (i) Carry out the following conversions (any two) :

!˜Á¬!œ!…“þ þ™!îûî“Åþ˜=!œ ¢Á™§¬ „þîû Söë ö„þyöì˜y ”%!ÝþV :  2�2=4

(I) Ethylene to acetylene

£z!í!œ˜ öíöì„þ xÄy!¢!Ýþ!œ˜

(II) Ethane to n-Butane

£zöìí˜ öíöì„þ néôé!îvþzöìÝþ˜

(III) Acetylene to Propyne

xÄy!¢!Ýþ!œ˜ öíöì„þ ö²Ìyþ™y£z˜

(i i) Which one is more stable – –

3 3CH   CFor ? Why?

1+2

–

3CH  ~î‚é –

3CF ôé~îû ›öì•Ä ö„þy˜ä!Ýþ öî!Ÿ ßþiyëû# ~î‚ ö„þ˜Ú

(e) Compare the H–C–H bond angle of C
2
H
6
 and C

2
H
2
.

C
2
H
6 
~î‚ C

2
H
2 
~ H–C–H îõþ˜ ö„þyöì’îû “%þœ˜y „þöìîûyÐ

(f) Why KNH
2
 behaves as a base in liquid NH

3 
solvent?

“þîûœ NH
3 
oyîöì„þ ö„þ˜ KNH

2 
Çþyöìîûîû ˜Äyëû îÄî£yîû „þöìîûÚ

(g) Which is more acidic and why? HCOOH, CH
3
COOH

ö„þy˜ä!Ýþ x!•„þ“þîû xy!ÁÔ„þ ~î‚ ö„þ˜Ú HCOOH, CH
3
COOH

(h) ‘‘Phenols are more acidic than alcohols’’—Why?

òòxÄyœöì„þy£œ xöìþ™Çþy öšþ˜œ öî!Ÿ xy!ÁÔ„þóóéôôôéö„þ˜Ú

2. Answer any two questions : 2�5

öëöì„þyöì˜y ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) (i) Calculate the first Bohr radius of He+. 2

He+ ~îû ²Ìí› öîyîû „þöìÇþîû îÄy¢y•Å !˜’Åëû „þöìîûyÐ

(i i) Among SF
5
 and SF

6
 which one possesses high

value of electron affinity and why? 3

SF
5 
~î‚ SF

6 
~îû ›öì•Ä ö„þy˜!Ýþîû £zöìœ„þÝþÆ˜ xy¢!_«îû ›y˜ öî!Ÿ

£öìî ~î‚ ö„þ˜Ú
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(iii) Write IUPAC name of the following compounds :

1�3

!˜Á¬!œ!…“þ öëï†=!œîû IUPAC ˜y› öœöì…y :

(I) H C2 C C CH
H

(II) CH
3
CH(CH

3
)OCH

3

(III) CH OH

CHOH

CH OH

2

2

(b) (i) Write down the properties of d-block elements.

4

déôéîÏ„þ ö›ïöìœîû ÷î!ŸÜTÄ=!œ öœöì…yÐ

(i i) Describe the change of electronegativity along a

period and down a group in the periodic table.

3

þ™ëÅyëû ¢yîû’#öì“þ þ™ëÅyëû ç ö×’# îîûyîîû “þ!vþüê }’yd„þ“þyîû þ™!îûî“Åþ˜

¢‚öìÇþöìþ™ î’Å˜y „þîûÐ

(iii) Indicating reason arrange H
2
O, H

2
S, H

2
Se and

H
2
Te in order of their decreasing acidity. 3

H
2
O, H

2
S, H

2
Se ~î‚ H

2
Te öëï†=!œîû xy!ÁÔ„þ“þyîû e«›

öœöì…y ~î‚ „þyîû’ îÄy…Äy „þöìîûyÐ

Course Title : Fundamentals of

Organic Chemistry and Aliphatic Hydrocarbons :

Atomic Structure, Chemical Periodicity,

Acids and Bases, Redox Reactions.

(Old)

1. Answer any five questions : 1�5 =5

öëöì„þyöì˜y þ™¤y‰þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) Write down the electronic configuration of element of

atomic number 26 and mention its position in

modern form of periodic table.

26 ™îû›y˜%e«›yöìBþîû þ™îû›y˜%!Ýþîû £zöìœ„þÝþÆ˜ !î˜Äy¢ öœöì…y ~î‚ ~!Ýþîû

xy•%!˜„þ þ™ëÅyëû ¢yîû!’öì“þ xîßþiy˜ !îî,“þ „þöìîûyÐ

(b) Why the electron affinities of noble gases are poor?

!˜!Ü;þëû †Äy¢ ¢›)öì£îû £zöìœ„þÝþÆ˜ xy¢!_« ˜†˜Ä £ëû ö„þ˜Ú

(c) Calculate the oxidation number of chromium in

chromate ion.

öe«yöì›Ýþ xyëûöì˜ öe«y!›ëûy› þ™îû›y˜%îû ‹yîû’ ¢‚…Äy !˜’Åëû „þöìîûyÐ

(d) Draw the D– and L–forms of lactic acid

(HOOCCHOHCH
3
)

œÄy„þ!Ýþ„þ xÄy!¢öìvþîû (HOOCCHOHCH
3
) D– ~î‚ þL– †àþ˜ ”%!Ýþ

x‚„þ˜ „þöìîûyÐ


