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

CHEMISTRY

Course ID : 11414 Course Code :  SH/CHEM/103/GE-1

Course Title : Inorganic Chemistry-I &

Organic 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) Write down the electronic configuration of Ni and

state its position in periodic table.

Ni ~îû £zöìœ„þÝþÆ˜ !î˜Äy¢ öœ… ~î‚ ~!Ýþ þ™ëÅyëû ¢yîû!’îû ö„þy˜ xîßþiyöì˜

xî!ßþi“þ vþzöìÍÔ… „þöìîûyÐ
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(ii) Ozonolysis

çöì‹yöì̃ y!œ!¢¢

(iii) Principal quantum number

›)…Ä ö„þyëûyrÝþy› ¢‚…Äy

(iv) Hydrogen bond

£y£zöìvÈþyöì‹˜ îõþ˜

(v) Homolytic cleavage

¢%¡ì› !î¦þy‹˜

(vi) Buffer solution

îyšþyîû oî’



(b) Write down one example of neutral nucleophile and

neutral electrophile.

~„þ!Ýþ ²ÌŸ› £zöìœ„þöìÝþÆyšþy£zœ ~î‚ ²ÌŸ› !˜vþz!„Ïþçšþy£zöìœîû vþz”y£îû’ ”yçÐ

(c) How many numbers of radial nodes of a 2s orbital?

þ™îû›y’%îû 2s x!îÅÝþyöìœîû öÇþöìe öîû!vþëûyœ xöìþ™Çþ„þ ~îû ¢‚…Äy „þ“þÚ

(d) Write down the ascending order of C-C bond length of

ethane, ethylene and acetylene.

£zöìí˜– £z!í!œ˜ ç xÄy!¢!Ýþ!œ˜öì„þ C-C îõþ˜ ÷”öì‡ÅÄîû vþz•¹Åe«› x˜%¢yöìîû

¢y‹yçÐ

(e) Electron affinity of fluorine is 3.45 eV—Explain.

Fluorine ~îû £zöìœ„þÝþÆ˜ xy¢!_« 3.45 eV îœöì“þ „þ# öîyöìGþyÚ

(f) Draw the D and L Fischer projection of lactic acid.

œÄy„þ!Ýþ xÄy!¢öìvþîû D ~î‚ L !šþŸyîû x!¦þöìÇþþ™ ¢‚öì„þ“þ=!œ xBþ˜ „þîûÐ

(g) Zn2+ ion mostly found in nature as ZnS—explain in

the light of HSAB Theory?

HSAB “þ_´ öíöì„þ öîyGþyç ö„þ˜ Zn2+ ²Ì„,þ!“þöì“þ ZnS !£¢yöìî þ™yçëûy

ëyëûÚ

(h) What is the structure of CCl
4
 molecule?

~„þ!Ýþ CCl x’%îû ‹Äy!›!“þ„þ †àþ˜ öœ…Ð

2
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(d) Balance the following two reactions by ion-electron

method : 2
1

2
+2

1

2

xyëû˜éôé£zöìœ„þÝþÆ˜ þ™kþ!“þöì“þ !˜öìÁ¬îû ”%!Ýþ !î!e«ëûyîû ¢›“þy !î•y˜ „þîûÐ

Na
2
S

2
O

3 
+ l

2 
� Nal + Na

2
S

4
O

6

Zn + NaNO
3 
+ NaOH� Na

2
ZnO

2
 + NH

3
 + H

2
O

3. Answer any one question : 10�1=10

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

(a) What is geometric symmetry explain with suitable

examples? in D-(–) lactric acid and L-(+) lactic acid,

what does D-(–) and L-(+) stand for? Write Hund’s rule.

4+4+2

vþzþ™ë%_« vþz”y£îû’ ¢£ ‹Äy!›!“þ„þ ¢›yîëûî“þy „þyöì„þ îöìœ î%!Gþöìëû ”yçÚ

D-(–) œÄy„þ!Ýþ„þ xÄy!¢vþ ~î‚ L-(+) œÄy„þ!Ýþ„þ xÄy!¢öìvþ– D-(–) ~î‚

L-(+) îœöì“þ !„þ öîyGþyëûÚ ýöìuþîû ¢)e!Ýþ öœ…Ð

(b) Write short notes on (any four) : 2
1

2
�4

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

(i) Markovnikov’s Rule

›yîû„þ!˜¦þ !˜ëû›
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2. Answer any two questions : 5�2=10

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

(a) (i) Arrange HClO
3
, HClO, HClO

2
 and HClO

4
 in the

their order of acidity indicating reasons.

„þyîû’ !˜öì”ÅŸ „þöìîû HClO
3
, HClO, HClO

2 
~î‚ HClO

4 
ö„þ

xÁÔöìcîû e«›î•Å›y˜ ö×’#öì“þ ¢y‹yçÐ

(i i) What was Sommerfield’s modification on Bohr’s

theory?

öîyîû “þöì_´îû vþzþ™îû ¢›yîû!šþöìÓþîû þ™!îû›y‹Å˜ =!œ !„þÚ

(iii) Why is second ionisation potential value of an

element greater than the first?

ö„þy˜ ö›ïöìœîû !m“þ#ëû xyëû˜ëû˜ !î¦þî ²Ìí› xyëû̃ ëû˜ !î¦þî xöìþ™Çþy

öî!Ÿ £ëû ö„þ˜Ú 2+1+2

(b) Why sigma bond is more stable than pi bond? What

do you mean by homolytic and heterolytic fission of

a covalent bond? Give an example for each. Define

‘‘Enantiomer’’.

!¢†›y îõþ˜ þ™y£z îõþ˜ xöìþ™Çþy öî!Ÿ ¢%!ßþi“þ ö„þ˜Ú ¢›öìëy‹# îõþöì̃ îû ¢%¡ì›

ç x¢› !î¦þy‹˜ îœöì“þ „þ# öîyöìGþyÚ vþz”y£îû’ ”yçÐ ~˜y˜!Ÿç›yöìîûîû

¢‚Kþy ”yçÐ 1+2+1+1

2. Answer any two questions : 5�2=10

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

(a) What is carbocation? How they are formed? What is

their geometric shape? 2+2+1

„þyöìîÅy„þÄyÝþyëû˜ „þyöì„þ îöìœÚ !„þ¦þyöìî ~öì”îû ¢,!ÜT £ëûÚ ~öì”îû ‹Äy!›!“þ„þ

xy„,þ!“þ „þ#Ú

(b) How chloroform is detected? What is its use? What are

gem and vic Dihalides? 3+1+1

„þ#¦þyöìî ö„Ïþyöìîûyšþ›Å ¢˜y_« „þîûy £ëûÚ ~îû îÄî£yîû „þ#Ú ö‹› vþy£z£Äyœy£zvþ

ç !¦þ¢ vþy£z£Äyœy£zvþ „þyöì”îû îöìœÚ

(c) Derive an expression for the energy of an electron

rotating in a circular orbit of a hydrogen atom.

5

£y£zöìvÈþyöì‹˜ þ™îû›y’%îû î,_y„þyîû „þÇþþ™öìí ‡)’Åyëû›y˜ ~„þ!Ýþ £zöìœ„þÝþÆöì˜îû

Ÿ!_«îû þ™!îû›y’ ¢Á™!„Åþ“þ îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ
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(c) (i) SO
3 
only acts as oxidizing agent—Explain.

SO
3 
Ö•%›ye ‹yîû„þoîÄ îû*öìþ™ „þy‹ „þöìîûéôôôéîÄy…Äy „þîûÐ

(i i) Tartaric acid is optically active but citric acid is

not—Explain.

ÝþyîûÝþy!îû„þ xÄy!¢vþ xyöìœy„þ ¢!e«ëû !„þlsþ ¢y£z!ÝþÆ„þ xÄy!¢vþ

˜ëûéôôôé„þyîû’ îÄy…Äy „þîûÐ

(iii) Write down the R/S nomenclature of the follow-

ing Fisher projection :

!˜Á¬!œ!…“þ !šþŸyîû x!¦þöìÇþþ™ =!œîû R/S ˜y›„þîû’ „þîû :

CH SH2

COOH

H CH3

CH3

CH CH2 3

D NH2and

2+2+1

(d) Write short notes on the following (any two) :

Ýþ#„þy öœöì…y Söëöì„þyöì˜y ”%!ÝþV :

(i) Electronegativity.

“þ!vþüê }’yd„þ“þyÐ

(e) Write down the four quantum numbers of the

electrons in the valence shell of magnesium.

›Äy†öì˜!¢ëûyöì›îû öëy‹Ä“þy „þöìÇþîû £zöìœ„þÝþÆ˜=!œîû ‰þyîû!Ýþ ö„þyëûyrÝþy› ¢‚…Äy

öœöì…yÐ

(f) Why the ionization energy of oxygen is lower than the

ionization energy of nitrogen?

x!:öì‹öì˜îû xyëû˜yëû˜ Ÿ!_« ̃ y£zöìÝþÆyöì‹öì˜îû xyëûy˜yëû˜ Ÿ!_« xöìþ™Çþy „þ›

ö„þ˜Ú

(g) Sulfur dioxide can behave as both oxidizing and

non-oxidizing agent—Explain.

¢yœšþyîû vþy£zx:y£zvþ ‹yîû„þ ç !î‹yîû„þ vþz¦þëû ¦þyöìî£z xy‰þîû’ „þîûöì“þ

þ™yöìîûéôôôéîÄy…Äy „þöìîûyÐ

(h) What do you mean by ionization energy of lithium is

5.39 eV?

!œ!íëûyöì›îû xyëûy˜yëû˜ Ÿ!_« 5.39 eV îœöì“þ „þ# öîyGþÚ
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(i i) Optical isomerism.

xyöìœy„þ#ëû ¢›yîëûî“þyÐ

(iii) Hund’s rule.

ýöìuþîû ¢)eÐ

(iv) Markovnikov’s rule and effect of peroxide.

›y„Åþ!˜„þöìšþîû ˜#!“þ ç þ™yîûxy:y£zvþ ²Ì¦þyîÐ 2
1

2
+2

1

2

3. Answer any one question : 10�1=10

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

(a) (i) Calculate the wave length of 1st line of Paschen

series in hydrogen atom.

(Given : R = 109700 cm–1)

£y£zöìvÈþyöì‹˜ þ™îû›y’% î’Åyœ#îû þ™Äyöì¢˜ !¢!îûöì‹îû ²Ìí› öîû…yîû “þîûD

÷”‡ÅÄ !˜’Åëû „þîûÐ  (R = 109700 cm–1)

(i i) HNO
2
 behaves both as oxidizing and reducing

agent—Explain with reason.

HNO
2 
‹yîû„þ ~î‚ !î‹yîû„þ vþz¦þëû oîÄ !£öì¢öìî£z „þy‹ „þîûöì“þ

þ™yöìîÐ îÄy…Äy „þîûÐ

Course Title : A.S., C.P., A&B, R.R., G.O.C. & A.H.

(Old)

1. Answer any five questions : 1�5 =5

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

(a) Why the structure of ethene is planar but the

structure of ethane is not planar?

£z!íöì˜îû x˜% ¢›“þœ#ëû !„þlsþ £zöìíöì˜îû x˜% ¢›“þœ#ëû ˜ëû ö„þ˜Ú

(b) What is relative rotation?

xyöìþ™!Çþ„þ xyî“Åþ˜ „þyöì„þ îöìœÚ

(c) Why the preparation of methane is not possible with

the help of Wurtz reaction?

vþz‹Å !î!e«ëûyîû ¢y£yöìëÄ !›öìíöì˜îû ²Ìlßþ!“þ ¢½þî £ëû ˜y ö„þ˜Ú

(d) Which one forms a white precipitate with silver

nitrate solution amount But-1-yne and But-2-yne?

!îvþzÝþéôéé1ôéxy£z˜ ç !îvþzÝþéôéé2ôéxy£z˜– ~öì”îû ›öì•Ä ö„þy˜!Ýþ !¢œä¦þyîû ˜y£zöìÝþÆÝþ

oîöì˜îû ¢yöìí ¢y”y x•ƒöìÇþþ™ vþzêþ™§¬ „þöìîûÚ
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(iii) HNO
3
 and HCl have equal acid strength in

aqueous medium but their acid strength differ

in CH
3
COOH medium—Explain.

‹œ#ëû oîöì’ HNO
3 
~î‚ HCl ~îû xy!ÁÔ„þ“þy ~„þ£z £öìœç

CH
3
COOH ›y•Äöì› ~öì”îû xy!ÁÔ„þ“þy xyœy”y £ëûÐ îÄy…Äy „þöìîûyÐ

(iv) Electron affinity of Cl
2
 is greater than F

2
—

Explain.

ö„Ïþy!îûöì˜îû £zöìœ„þÝþÆ˜ xy¢!_« öšÏþy!îû˜ ~îû “%þœ˜yëû öî!Ÿ £ëû ö„þ˜

îÄy…Äy „þîûÐ

(v) State the postulates of Bohr’s atomic theory.

öîyöìîûîû þ™yîû›y’!î„þ“þy “þöì_´îû ßþº#„,þ!“þ=!œ !„þ !„þÚ

2+2+2+2+2

(b) (i) Convert :

îû*þ™yhsþîû „þîû :

(A) Acetylene � 2-Butyene

xÄy!¢!Ýþ!œ˜ � 2éôé!îvþzÝþy£z˜

(B) Propene � 1-Propanol

ö²Ìy!þ™˜ � 1 éôéö²Ìyþ™yöì˜yœ

(i i) How can you differentiate ethane and acetylene

by a chemical test?

îûy¢yëû!˜„þ þ™#îûÇþy myîûy þ™yíÅ„þÄ !˜îû*þ™’ „þîû :

£zöìí˜ ~î‚ xÄy!¢!Ýþ!œ˜Ð

(iii) Ethylene is planar but not ethane—Explain.

£z!í!œ˜ x˜% ¢›“þœ#ëû !„þlsþ £zöìí˜ ˜ëûéôôôéîÄy…Äy „þîûÐ

(iv) Give the stability order of the following

carbocations and explain their stability.

Ph–CH–CH3

+
Ph–CH2

+
CH CH3 2

+

!˜Á¬!œ!…“þ „þyöìîÅy„þÄyÝþyëû˜ =!œîû ßþiy!ëûöìcîû e«› x˜%¢yöìîû ¢y‹yç

~î‚ „þyîû’ îÄy…Äy „þîûÐ

Ph–CH–CH3

+
Ph–CH2

+
CH CH3 2

+

4+2+2+2


