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P -I/(1+1+1)/G/20(N) / SUP

2020

CHEMISTRY (General)

Paper Code : I - A & B

(New Syllabus)

[Supplementary]

Important Instructions
for Multiple Choice Question (MCQ)

 Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.
Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).

Subject Code : III A & B

Subject Name :

 Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one of these
alternatives is ‘CORRECT’ answer. The candidate has to write the Correct
Alternative [i.e. (A)/(B)/(C)/(D)] against each Question No. in the Answer
Script.
Example — If alternative A of 1 is correct, then write :

1. — A
 There is no negative marking for wrong answer.
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Paper Code : I - A

Full Marks : 30 Time : Thirty Minutes

Choose the correct answer.
Each question carries 2 mark.

1. Which among the following is not meta-directing group in aromatic electrophilic
substitution reaction?

(A) – COOH

(B) – SO3H

(C) – NO2

(D) – OH

1. ˜#öì‰þîû ö„þy˜ @ùÌ&þ™!Ýþ xÄyöìîûyöì›!Ýþ„þ îœöìëû £zöìœ„þöìÝþÆy!šþ!œ„þ ²Ì!“þßþiyþ™˜ !î!e«ëûyîû ‹˜Ä ö›Ýþy !˜öì”ÅŸ„þ
@ùÌ&þ™ ˜ëû éôôôé

(A) – COOH

(B) – SO3H

(C) – NO2

(D) – OH

2. How many different series of H-spectrum are there?

(A) 3

(B) 4

(C) 5

(D) 6

2. £y£zöìvÈþyöì‹˜ î’Åyœ#îû „þëû!Ýþ Series xyöìŠé éôôôé

(A) 3

(B) 4

(C) 5

(D) 6
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3. What type of hybridization is present in NH4
+?

(A) sp3

(B) sp2

(C) sp

(D) dsp2

3. 4NH


xyëûöì̃ îû ¢‚„þîûyëû̃  „þ# ²Ì„,þ!“þîû éôôôé

(A) sp3

(B) sp2

(C) sp

(D) dsp2

4. Which one of the following substances has zero bond order?

(A) 2H 

(B) 2H 

(C) He2

(D) N2

4. ˜#öì‰þîû ›öì•Ä ö„þy˜!Ýþîû îõþ˜e«› (bond order) 0 éôôôé

(A) 2H 

(B) 2H 

(C) He2

(D) N2
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5. Borax on heating ultimately gives —

(A) 2 4 7Na B O

(B) 2NaBO only

(C) 2 3B O  only

(D) 2NaBO ~î‚ 2 3B O

5. öîyîûy:öì„þ vþz_® „þîûöìœ ¢îÅöìŸ¡ì þ™”yíÅ !£¢yöìî „þ# þ™yçëûy ëyëûÚ

(A) 2 4 7Na B O

(B) 2NaBO only

(C) 2 3B O  only

(D) 2NaBO ~î‚ 2 3B O

6. When 2 2H C CH  react with dilute 4KMnO  solution followed by hydrolysis gives —

(A) Cis 1, 2 diol

(B) Trans 1, 2 diol

(C) An optically active 1, 2 diol

(D) dl mixture

6. 2 2H C CH  ö„þ œ‡% 4KMnO oîöì’ !î!e«ëûy „þöìîû hydrolysis „þîûöìœ ˜#öì‰þîû ö„þy˜!Ýþ vþzêþ™§¬
£ëû éôôôé

(A) !¢¢ä 1, 2 vþy£zxœ

(B) ÝþÆyª 1, 2 vþy£zxœ

(C) xyöìœy„þ ¢!e«ëû 1, 2 vþy£zxœ

(D) dl !›×’
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7. Which among these is not a structural isomer of the compound C4H8?

(A) But-1-ene

(B) But-2-ene

(C) But-3-ene

(D) 2-methylpropene

7. ˜#öì‰þîû ›öì•Ä ö„þy˜!Ýþ 4 8C H éôé~îû †àþ˜†“þ ¢›yîëûyî ˜ëû éôôôé

(A) !îvþzÝþéôé1éôé£z̃

(B) !îvþzÝþéôé2éôé£z̃

(C) !îvþzÝþéôé3éôé£z̃

(D) 2éôé!›íy£zœ ö²Ìyöìþ™˜

8. Identify the one which shows E/Z nomenclature?

(A) 3-methylpent-2-ene

(B) 2-methylpent-2-ene

(C) Methyl-3-pent-2-ene

(D) 2, 3-dimethylpentene

8. ˜#öì‰þîû ›öì•Ä ö„þy˜!Ýþ E/Z ˜y›„þîû’ ö”…yëû éôôôé

(A) 3ôé!›íy£zœéôéöþ™rÝþôé2ôé£z̃

(B) 2ôé!›íy£zœéôéöþ™rÝþôé2ôé£z̃

(C) é!›íy£zœéôé3ôöþ™rÝþôé2ôé£z̃

(D) 2, 3ôévþy£z!›íy£zœ öþ™!rÝþ˜



Page : 7 of 16

9. Anti aromatic system has —

(A) 4n e

(B) (4 2)n e  and planar

(C) (4 2)n e   and non planar

(D) (4 2)n e 

9. ˜#öì‰þîû ö„þy˜!Ýþ xÄy!rÝþ xÄyöìîûyöì›!Ýþ„þ !¢öìÞÝþöì›îû ÷î!ŸÜTÄ éôôôé

(A) 4n e

(B)  4 2n e   ç ¢y›“þ!œ„þ

(C)  4 2n e   ç x¢y›“þ!œ„þ

(D)  4 2n e 

10. The hybridization of the central carbon in 3CH C N and the bond angle C-C-N
are —

(A) sp2, 180°

(B) sp, 180°

(C) sp2, 120°

(D) sp3, 109°

10. 3CH C N ôé~îû ö„þw#ëû þ™îû›y’%îû ¢‚„þîûyëû̃  ç C-C-N ö„þyöì’îû ›y˜ éôôôé

(A) sp2, 180°

(B) sp, 180°

(C) sp2, 120°

(D) sp3, 109°
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11. The root mean square velocity of an ideal gas at constant pressure varies with the
density ‘d’ of gas as —

(A) d 3

(B) d 2

(C) /21/ d

(D) /2d

11. !ßþiîû‰þyöìþ™ ö„þy˜ xy”ŸÅ †Äyöì¢îû rms †!“þöìî† vþz£yîû ‡˜c ‘d’éôé~îû ¢yöìí „þ#¦þyöìî þ™!îûî!“Åþ“þ £ëû éôôôé

(A) d 3

(B) d 2

(C) /21/ d

(D) /2d

12. What is the ratio of /p vC C  for gas if the pressure of the gas is proportional to the
cube of its temperature and the process is an adiabatic process?

(A) 2

(B) 3/2

(C) 4/3

(D) 5/3

12. ë!” îû&kþ“þyþ™ ²Ì!e«ëûyëû ö„þy˜ †Äyöì¢îû ‰þyþ™ ç£z †Äyöì¢îû “þyþ™›yeyîû ‡˜šþöìœîû ¢öìD ¢›y %̃þ™y!“þ„þ

£ëû “þy£öìœ /p vC C -~îû ›y˜ „þ“þ £öìîÐ

(A) 2

(B) 3/2

(C) 4/3

(D) 5/3
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13. Which of the following factor affects the heat of reaction based on Kirchhoff equation?

(A) Molecularity

(B) Temperature

(C) Pressure

(D) Volume

13. ˜#öì‰þîû ›öì•Ä ö„þy˜!Ýþ Kirchoff’s ¢›#„þîûöì’ H ö„þ ²Ì¦þy!î“þ „þöìîû éôôôé

(A) xy’!î„þ“þy

(B) “þyþ™›yey

(C) ‰þyþ™

(D) xyëû“þ˜

14. Which one of the following is not a colligative property?

(A) Osmotic pressure.

(B) Elevation of boiling point.

(C) Freezing point.

(D) Depression in freezing point.

14. ˜#öì‰þîû ›öì•Ä ö„þy˜!Ýþ ¢‚…Äy†“þ •›Å ˜ëûé ôôôé

(A) x!¦þßþËî’ ‰þyþ™

(B) ßþ³%þÝþ˜yöìBþîû î,!kþ

(C) !£›yBþ

(D) !£›yöìBþîû xî˜›˜
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15. Maximum work involved in the process —

(A) Free expansion

(B) Isothermal reversible expansion

(C) Isothermal irreversible expansion

(D) One step adiabatic expansion

15. ˜#öì‰þîû ö„þy˜!Ýþîû öÇþöìe ¢îÅy!•„þ „þy‹ þ™yçëûy ëyöìî éôôôé

(A) ›%_« ²Ì¢yîû’

(B) ¢öì›y¡Œ vþz¦þ›%…# ²Ì¢yîû’

(C) ¢öì›y¡Œ ~„þ›%…# ²Ì¢yîû’

(D) ~„þ•yþ™ îû&kþ“þyþ™ ²Ì¢yîû’

—————
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P -I/(1+1+1)/G/20(N) / SUP

2020

CHEMISTRY (General)

Paper Code : I - B

(New Syllabus)

[Supplementary]

Full Marks : 60 Time : Two Hours Thirty Minutes

Answer any two questions from each group.

Group - A

(Organic Chemistry)

Answer any two questions.

1. (a) What is the absolute nomenclature (state configuration of the chiral carbon) of
the compound - 2

(b) What is stereoisomer? 2

(c) Give E/Z nomenclature of the following compound. 2

(d) Give orbital picture of C2H2. 2

(e) Why aniline is less basic than cyclohexylamine. 2

2. (a) Carry out the following conversion : 2+2

(i) 2 3 3 2 2 2 3BrCH CH CH CH CH CH CH

(ii) 2 2 2R CH CH RCH CH OH  
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(b) Predict the product. 2

2 4

4

20%H SO
HgSOHC CH ?

(c) Find out starting compound which gives following compounds on ozonolysis. 1

3CH CHO  and 3 3CH COCH

(d) Give the resonance structure of CH2=C=O and arrange the canonical forms in
order of stability. 2

(e) What is hyperconjugation? 1

3. (a) Write short notes on (i) Aromaticity, (ii) Kolbe reaction. 2+2

(b) Carry out the following conversion 2+2

(i)

(ii)

(c) How do you identify a presence of keto-methyl group in a compound. 2

Group - B

(Inorganic Chemistry)

Answer any two questions.

4. (a) Deduce de Broglie equation. Calculate the de Broglie wavelength of a particle of
mass 1 kg moving with a velocity of 10ms–1. 3+2

(b) What is the significance of   & 2 ? 2

(c) How many orientations are possible for ‘p’ and ‘f ’-orbitals? 3
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5. (a) What is meant by hybridisation of atomic orbitals? What will be the spatial
distribution of 2+3

i. SP2 hybrid orbitals

ii. SP3 hybrid orbitals

(b) Ionic compounds are hard and brittle. Explain why? 2

(c) 2He  does not exist but 2He   ion is quite stable. Give proper reason. 3

6. (a) How hydrazine is prepared? Write its properties and uses. 2+3

(b) Oxygen differs from the rest elements of group VIB. Comment on it. 2

(c) Draw the structures of 2 4,XeF XeF  and 6XeF . 3

Group - C

(Physical Chemistry)

Answer any two questions.

7. (a) Deduce the following gas laws from the kinetic gas equation. 2½+2½

(i) Boyle’s law

(ii) Charles law

(b) Show that average kinetic energy of molecules is independent of the molecular
mass. 2

(c) Van der Waals’ constants of HCl gas are a = 3.67atom lit2/mol2 and b = 40.8
cc/mol. Calculate its critical volume, pressure and temperature. 3

8. Write a short note on (any two) : 5+5

(i) Fluorescence and phosphorescence

(ii) Abnormal colligative properties

(iii) Brownian motion

9. (a) Derive thermodynamically relation between fT  and m (molality) in dilute solution.
4

(b) Show that reversible adiabatic curve is steeper than reversible isothermal. 2

(c) Prove that for an ideal gas 0
T

dU
dV
   
 

. 2
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(d) A 0.01 molar solution of a compound transmits 20% of the sodium D line when
the absorbing path is 1.50 cm. What is the molar absorption coefficient of the
substance? The solvent is assumed to be completely transparent. 2

îDy˜%îy”

!î¦þy† éôé „þ

(Organic Chemistry)

1. (a) ˜#öì‰þîû öëï†!Ýþîû Absolute nomenclature öîîû „þîû Sx²Ì!“þ¢› „þyîÅöì̃ îû configuration ¢£V
2

(b) !ÞÝþ!îûçxy£zöì¢y›yîû „þ#Ú 2

(c) ˜#öì‰þîû öëï†!Ýþîû E/Z ˜y›„þîû’ ”yçÐ 2

(d) xÄy!¢!Ýþ!œ˜ x’%îû orbital picture ö”…yçÐ 2

(e) ¢y£zöì„Ïþyöì£:y£zœxÄy!›˜ xöìþ™Çþy xÄy!˜!œ˜ ~î‚ Çþyîû„þ#ëû“þy „þ› ö„þ˜Ú 2

2. (a) ˜#öì‰þîû îû*þ™yhsþîû=!œ „þîû  2+2=4

(i) 2 3 3 2 2 2 3BrCH CH CH CH CH CH CH

(ii) 2 2 2R CH CH RCH CH OH  

(b) Predict the product. 2

2 4

4

20%H SO
HgSOHC CH ?
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(c) ~„þ!Ýþ öëïöì†îû †àþ˜ ”yç ëyîû Ozonolysis „þîûöìœ 3CH CHO ç 3 3CH COCH þ™yçëûy ëyëûÐ
1

(d) 2H C C O  éôé~îû ¢‚Á™¨˜ †àþ˜=!œ ö”…yç ç vþz£yöì”îû ßþiyëû#öìcîû e«›x %̃ëyëû# ¢y‹yçÐ
2

(e) ‘Hyperconjugation’ îœöì“þ „þ# öîyGþÐ 1

3. (a) ¢‚!Çþ® ²ÌÙÀ öœ…  2+2=4

(i) xÄyöìîûyöì›!Ýþ!¢!Ýþ

(ii) ö„þyœöìî !î!e«ëûy

(b) ˜#öì‰þîû îû*þ™yhsþîû=!œ „þîû  2+2=4

(i)

(ii)

(c) ö„þy˜ öëïöì† ‘Keto methyl’ @ùÌ&þ™éôé~îû vþzþ™!ßþi!“þ „þ#¦þyöìî ¢˜y_« „þîûöìîÐ 2

!î¦þy† éôé …

(Inorganic Chemistry)

4. (a) !vþ îÊ†!œîû ¢›#„þîû’!Ýþ ²Ì!“þþ™y”˜ „þîûÐ ~„þ!Ýþ ‘Particle’-~îû ¦þîû 1 kg ç †!“þöìî† 10
ms–1 £öìœ vþz£yîû !vþéôéîÊ†!œîû “þîûD÷ì”‡ÅÄ „þ“þ £öìîÚ 3+2=5

(b)   ç 2 éôé~îû “þyêþ™ëÅ öœ…Ð 2

(c) ‘p’ ç ‘f ’ orbital-~îû ‹˜Ä „þ“þ •îûöì̃ îû orientation ¢½þîÐ 3

5. (a) þ™yîû›y’!î„þ „þÇþöì„þîû ¢‚„þîûyëû’ îœöì“þ „þ# öîyGþÚ ˜#öì‰þîû ¢‚„þîû „þÇþ„þ=!œîû spatial
distribution ö”…yçÐ 2+3

(i) SP2 ¢‚„þîû „þÇþ„þ

(ii) SP3 ¢‚„þîû „þÇþ„þ



Page : 16 of 16

(b) xyëû̃ #ëû öëï†=!œ Ÿ_« ç ¦þD%îû îÄy…Äy „þîûÐ 2

(c) 2He x’%îû x!hßþc ö˜£z !„þlsþ 2He   xyëû̃  ßþiyëû# ö„þ˜Ú îÄy…Äy „þîûÐ 3

6. (a) £y£zvÈþy!‹˜ „þ#¦þyöìî ²Ìlßþ“þ „þöìîûÐ £z£yîû •›Å ç îÄî£yîû öœ…Ð 2+3=5

(b) Group VI-Béôé~îû x˜Äy˜Ä ö›ïöìœîû öíöì„þ x!:öì‹öì̃ îû •›Å þ™,í„þ ö„þ˜Ð xyöìœy‰þ˜y „þîûÐ 2

(c) 2 4,XeF XeF  ç 6XeF éôé~îû †àþ˜ ö”…yçÐ 3

!î¦þy† éôé †

(Physical Chemistry)

7. (a) †Äyöì¢îû †“þ#ëû “þöì_î́û ¢›#„þîû’ öíöì„þ éôôôé 2½+2½=5

(i) îöìëûœ ¢)e ç

(ii) ‰þyœÅ¢ ¢)e ²Ì!“þþ™y”˜ „þîûÐ

(b) ö”…yç öë ö„þy˜ †Äyöì¢îû †vþü †!“þŸ!_« vþz£yîû xy’!î„þ ¦þöìîûîû vþzþ™îû !˜¦Åþîû „þöìîû ˜yÐ 2

(c) HCl †Äyöì¢îû öÇþöìe ¦þÄyuþyîûçëûyœ †Äy¢ •Ê&î„þ a = 3.67 atom lit2/mol2 ç b = 40.8
cc/mol. ~£z †Äyöì¢îû Tc, Pc ç Vc éôé~îû ›y˜ „þ“þ £öìîÐ 3

8. (a) ¢‚!Çþ® ²ÌÙÀ öœ… Söë ö„þy˜ ”%!ÝþV  5+5=10

(i) x’%²Ì¦þy ç ²Ì!“þ²Ì¦þy

(ii) xßþºy¦þy!î„þ ¢‚…Äy†“þ •›Å

(iii) îÊyvþz̃ #ëû †!“þ

9. (a) fT ç m-~îû ›öì•Ä Thermodynamic ¢Á™„Åþ ²Ì!“þþ™y”˜ „þîû œ‡% oîöì’îû öÇþöìeÐ 4

(b) ö”…yç öë vþz¦þ›%…# ¢öì›y¡Œ ²Ì!e«ëûyîû Curve vþz¦þ›%…# îû&kþ“þyþ™ ²Ì!e«ëûy öíöì„þ „þ› SteeperÐ
2

(c) xy”ŸÅ †Äyöì¢îû öÇþöìe ²Ì›y’ „þîûÐ 2

0
T

dU
dV
   
 

(d) ~„þ!Ýþ 0.01 ö›yœyîû oîöì’îû öëï† 20% ö¢y!vþëûy› D line ö²Ìîû’ „þöìîû ëyîû absorbing
pathéôé~îû ÷”‡ÅÄ 1.50 cm ~£zöìÇþöìe oyî„þöì„þ ¢Á™)’Å ßþºFŠé •îûöìœ öëï†!Ýþîû ‘molar absorption
co-efficient’éôé~îû ›y˜ !˜’Åëû „þîûÐ 2

—————


