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UG/1st Sem/G/20(CBCS)

2020

CHEMISTRY (General)
Paper : CEMG-DC-T1/GE-T1

(CBCS)

Full Marks : 25 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers

in their own words as far as practicable.

1. Answer any five questions : 1×5=5

(a) Which of the following set of quantum numbers are possible?

(i) 1, 0, 1, 1
2

(ii) 2, 1, 0, 1
2

(iii) 1, 1, 0, 1
2

(iv) 1, 1, 0, 1
2

(b) Correct order of ionic radii —

(i) I+ > I > I–

(ii) I– > I > I+

(iii) I > I+ > I–

(iv) I > I– > I+

(c) The conjugate base of H3O+ is —

(i) H2O

(ii) OH–

(iii) O2–

(iv) None of the above
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(d) Hybridisation of marked ‘O’ atoms of the following compounds sequentially
are —

(i) sp2, sp2, sp3, sp2

(ii) sp2, sp3, sp3, sp3

(iii) sp2, sp3, sp3, sp2

(iv) sp2, sp2, sp3, sp3

(e) Which of the following is not a nucleophile?

(i) BF3

(ii) CN–

(iii) OH–

(iv) NH3

(f) The absolute configuration at the two chiral centers in D-ribulose is —

CH OH2

CO
H OH
H OH

CH OH2

(i) 3R, 4R

(ii) 3R, 4S

(iii) 3S, 4R

(iv) 3S, 4S
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(g) Which compound is unreactive in nucleophilic substitution reaction?

(i) CH2=CHCH2Cl

(ii) CH2=CHCl

(iii) CH3CH2Cl

(iv) (CH3)3CCl

(h) Identify the correct product of the following reaction.

H C3 CH3
3in liq. ?Na NH

(i) Cis-2-butene

(ii) n-butane

(iii) trans-2-butene

(iv) none

2. Answer any four questions : 2×4=8

(a) Calculate the shortest wavelength of Balmer series of H atom. Given
R = 109677cm–1.

(b) Electron affinity of O– is endothermic — Explain.

(c) In aqueous solution HF is a weak acid whereas HCl is strong — Explain.

(d) What is formal potential?

(e) Cl– ion of Bu4N ++ Cl– in acetone is a better nucleophile than that of LiCl
in the same solvent — Explain.

(f) Describe how do you convert E-2 butene to Z-2 butene.

(g) Write down the D and L configuration of Glyceraldehyde.

(h) What are singlet & triplet carbenes?
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3. Answers any two questions : 6×2=12

(a) (i) Find out the wavelength & frequency of the radiation emitted when an
electron of hydrogen atom jumps from 3rd to 2nd orbit. 3

(ii) Find out the value of azimuthal quantum no. ‘l’ and magnetic quantum
no. ‘m1’, for the 2nd shell. 1.5

(iii) Which has higher ionization enthalpy between K & K+ & Why? 1.5

(b) (i) Explain why N2 cannot act as a Lewis base although it contains lone
air of electrons? 2

(ii) Find out the number of sigma & pi bonds and hybridization of each
carbon atom in CH3CH2CN. 2.5

(iii) Which among the following is a nucleophile & why? 1.5

AlCl3 , H2O, CO2

(c) (i) Why [CoF6]
3– is more stable than [CoI6]

3–. Explain it by HSAB
Principle. 3

(ii) (+)-Tartaric acid is optically active but it’s meso compound is optically
inactive, why? 2

(iii) Give an example of an ambident nucleophile. 1

(d) (i) Write a note on Markownikoff”s rule and peroxide effect. 2

(ii) What is the asymmetric carbon atom? Give one example. 2

(iii) Why vinyl chloride is unreactive towards SN2 reaction? 2
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îDy %̃îy”

!î¦þy† éôé „þ

1. öë ö„þyöì̃ y þ™¤y‰þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 1×5=5

(a) !˜Á¬!œ!…“þ ö„þy ä̃ ö„þyëûyrÝþy› ¢‚…Äyîû ö¢Ýþ!Ýþ ¢!àþ„þÚ

(i) 1, 0, 1, 1
2

(ii) 2, 1, 0, 1
2

(iii) 1, 1, 0, 1
2

(iv) 1, 1, 0, 1
2

(b) xyëû̃ #ëû îÄy¢y•Å x %̃ëyëû# ¢!àþ„þ e«›!Ýþ £œ éôôôé

(i) I+ > I > I–

(ii) I– > I > I+

(iii) I > I+ > I–

(iv) I > I– > I+

(c) H3O+ôé~îû x %̃îõþ# Çþyîû„þ £œ éôôôé

(i) H2O

(ii) OH–

(iii) O2–

(iv) vþzþ™öìîûîû ö„þyöì̃ y!Ýþ£z ˜ëû
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(d) !˜Á¬!œ!…“þ öëï†=!œöì“þ !‰þ!£«“þ òOó þ™îû›y’%=!œîû ¢‚„þîûyëû̃  £œ þ™ëÅyëûe«öì› éôôôé

(i) sp2, sp2, sp3, sp2

(ii) sp2, sp3, sp3, sp3

(iii) sp2, sp3, sp3, sp2

(iv) sp2, sp2, sp3, sp3

(e) ˜#öì‰þîû ö„þy˜!Ýþ !˜vþz!„Ïþçšþy£zœ ˜ëûÚ

(i) BF3

(ii) CN–

(iii) OH–

(iv) NH3

(f) D-îûy£zî%öìœy‹éôé~îû ”%!Ýþ „þy£zîûyœ „þyîÅöì̃ îû þ™îû› „þ˜!šþ†yöìîûŸ˜ £œ éôôôé

CH OH2

CO
H OH
H OH

CH OH2

(i) 3R, 4R

(ii) 3R, 4S

(iii) 3S, 4R

(iv) 3S, 4S
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(g) !˜vþz!„Ïþëû!šþ!œ„þ ²Ì!“þßþiyþ™˜ !î!e«ëûyëû ö„þy ä̃ öëï†!Ýþ !˜!Ü;þëûÚ

(i) CH2=CHCH2Cl

(ii) CH2=CHCl

(iii) CH3CH2Cl

(iv) (CH3)3CCl

(h) !˜Á¬!œ!…“þ !î!e«ëûy!Ýþîû ¢!àþ„þ !î!e«ëûy‹y“þ öëï†!Ýþ £œ éôôôé

H C3 CH3
3in liq. ?Na NH

(i) !¢¢ä-2-!îvþz!Ýþ˜

(ii) n-!îvþzöìÝþ˜

(iii) ÝþÆyª-2-!îvþz!Ýþ˜

(iv) ö„þyöì̃ y!Ýþ£z ˜ëû

2. öë ö„þyöì̃ y ‰þyîû!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 2×4=8

(a) H þ™îû›y’%îû îy›yîû ö×!’îû Ç%þo“þ› “þîûD÷ì”‡ÅÄ !˜’Åëû „þîûÐ ö”çëûy xyöìŠé R = 109677
ö¢!›–1Ð

(b) éO–ôé~îû £zöìœ„þÝþÆ̃  xy¢!_« ~„þ!Ýþ “þyþ™öìŸy¡ì# !î!e«ëûy îÄy…Äy „þîûÐ

(c) ‹œ#ëû oîöì’ HF ~„þ!Ýþ ”%îÅœ xÄy!¢vþ– !„þlsþ HCl ~„þ!Ýþ “þ#îÊ xÄy!¢vþÐ îÄy…Äy „þîûÐ

(d) šþ›Åyœ !î¦þî „þ#Ú

(e) xÄy!¢öìÝþy˜ oyîöì„þîû ›öì•Ä Bu4N ++ Cl–ôé~îû Cl– ú ~„þ£z oyîöì„þîû ›öì•Ä LiCléôé~îû
Cl– ~îû “%þœ˜ëû vþz_› !˜vþz!„Ïþçšþy£zœ îÄy…Äy „þîûÐ

(f) îû*þ™yhsþîû „þîû ­ E-2 !îvþz!Ýþ˜ öíöì„þ Z-2 !îvþz!Ýþ˜Ð

(g) !@Õ¢yîûëûyœ!vþ£y£zvþéôé~îû D ~î‚ L „þ˜!šþ†yöìîûŸ˜!Ýþ öœ…Ð

(h) !¢DöìœÝþ ç !ÝþÆþ™öìœÝþ „þy!îÅ̃  !„þÚ
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3. öë ö„þyöì̃ y ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 6×2=12

(a) (i) £y£zöìvÈþyöì‹˜ þ™îû›y’%îû ~„þ!Ýþ £zöìœ„þÝþÆ̃  “,þ“þ#ëû „þÇþþ™í öíöì„þ !m“þ#ëû „þÇþþ™öìí
xî“þîû’ „þyöìœ !˜ƒ¢,“þ xyöìœy„þ îû!ÙÂîû “þîûD÷ì”‡ÅÄ ~î‚ „þÁ™yBþ !˜’Åëû „þîûÐ 3

(ii) !m“þ#ëû „þöìÇþîû xÄy!‹›%íyœ ö„þyëûyrÝþy› ¢‚…Äy ‘l’ ~î‚ ‰%þÁº„þ#ëû ö„þyëûyrÝþy› ¢‚…Äy
‘m’éôé~îû ›y˜ !˜’Åëû „þîûÐ 1.5

(iii) K ~î‚ K+ éôé~îû ›öì•Ä ö„þy˜!Ýþîû xyëû̃ #ëû !î¦þî vþzF‰þ“þîû ~î‚ ö„þ˜Ú 1.5

(b) (i) !˜ƒ¢D £zöìœ„þÝþÆ̃  ö‹yvþü íy„þy ¢öì_ḉ N2 ö„þ˜ œ%£z¢ Çþyîû !£¢yöìî „þy‹ „þîûöì“þ
þ™yöìîû ˜yÚ 2

(ii) CH3CH2CNéôé~ ²Ìöì“þÄ„þ!Ýþ „þyîÅ̃  þ™îû›y’%îû ¢‚„þîûyëû̃  ~î‚ ~£z öëïöì† !¢†›y
~î‚ þ™y£z îõþöì̃ îû ¢‚…Äy vþzöìÍÔ… „þîûÐ 2.5

(iii) !˜Á¬!œ!…“þ öëï†=!œîû ö„þy ä̃!Ýþ !˜vþz!„Ïþçšþy£zœ ~î‚ ö„þ˜Ú 1.5

AlCl3, H2O, CO2

(c) (i) [CoI6]
3–éôé~îû “%þœ˜yëû [CoF6]

3– x!•„þ“þîû ¢%!ßþi“þ ö„þ˜Ú HSAB ˜#!“þ x %̃ëyëû#
îÄy…Äy „þîûÐ 3

(ii) (+)-ÝþyîûÝþy!îû„þ xÄy!¢vþ xyöìœy„þ ¢!e«ëû– !„þlsþéôé~îû ö›öì¢y öëï†!Ýþ xyöìœy„þ !˜!Ü;þëû
ö„þ˜Ú 2

(iii) ~„þ!Ýþ vþz¦þ›%…# !˜vþz!„Ïþçšþy£zöìœîû vþz”y£îû’ ”yçÐ 1

(d) (i) ›yîû„þ!˜„þöìšþîû ¢)e ~î‚ þ™yîû:y£zvþ ~öìšþQ!Ýþ öœ…Ð 2

(ii) x²Ì!“þ¢› „þyîÅ̃  þ™îû›y’% „þ#Ú ~„þ!Ýþ vþz”y£îû’ ”yçÐ 2

(iii) SN2 !î!e«ëûyëû !¦þ˜y£zœ ö„Ïþyîûy£zvþ !˜!Ü;þëû ö„þ˜Ú 2

—————


