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Semester - I
Subject: CHEMISTRY

Paper : GE 1-T

Full Marks : 60 (Theory-40 + Practical-20)

Time : 3 Hours

Candidates are required to give their answers in their own
words as far as practicable.

The figures in the margin indicate full marks.

Answer any two of the following questions : 2 × 20 = 40

1. (i) Explain anomalous electronic configuration of Cr and Cu.

(ii) Compare the ionization potential between N and O atom.

(iii) Between CF3CH2
– and CCl3CH2

– which carbanion is more stable and why ?

(iv) What is lindlar catalyst ? Mention its function.

(v) Zn is not considered as transition metal — Give the reason.

(vi) What do you mean by Peroxide effect ?

(vii) Define the disproportionation reaction.

(viii) Discuss HSAB concept. 2½×8=20
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2. (i) (a) Uncertainty in position of a particle of mass 25g is 10–5 m.

Calculate the uncertainty in its velocity.

(b) Why 1p orbital is not possible ?

(c) Give an example of nucleophile and electrophile. 2+2+1

(ii) (a) Arrange the following acids in order of increasing acid strength.

 3 2CH CHCOOH ,  3 3CH CCOOH , 3 2CH CH COOH

(b) Write down the utility of Lewis acid base concept. 3+2

(iii) Write short note on :

(a) SN2 reaction

(b) Markownikoff rule 2½×2=5

(iv) (a) Discuss the significance of quantum numbers.

(b) Show that ZnO has amphoteric behaviour. 3+2

3. (i) (a) Balance the following reaction by ion-electron method.

 4 4 2 4 4 2 4 23KMnO FeSO H SO MnSO Fe SO H O    

(b) How will you distinguish acetylene and ethylele by a chemical reaction? 3+2

(ii) (a) Which has larger ionic radius between Na  and 2Mg   and why ?

(b) Write the conjugated base of (i)  
3

2 6Fe H O


    (ii) 2 4H PO

(c) Define metamerism. Give an example. 2+1+2

(iii) Write explanatory notes on :

(a) Atomic and Ionic radii.

(b) Quantum numbers and their significances. 5+5

4. (i) (a) Convert 2 2 3CH CH CH OH 



(b) Calculate the de Broglie wavelength of an electron moving with a speed that
is 5% of the speed of light ?

(c) What is differentiating solvent ?

(d) Why are allylic and benzylic halides reactive towards both SN1 and SN2
reactions ? 2+3+2+3

(ii) (a) What happens when

(i) 2 butyne is treated with Na in liq NH3

(ii) Acetylene is passed through 20% H2SO4 in presence of 1% HgSO4

(b) What are the necessary conditions for a molecule to be optically active?

(c) Arrange the following atoms in order of increasing electron affinity.

F, Cl, Br, I

(d) Prepare mesitylene from acetylene. 2+3+3+2

îDy %̃îy”

öë ö„þy˜ ”%!Ýþþ ²ÌöìÙÀîû vþz_îû ”yçÐ 2×20=40

1. (i) Cr ~î‚ Cu ~îû îÄ!“þe«›# £zöìœ„þÝþÆ!˜„þ „þ˜!šþ†yöìîûŸ˜ îÄy…Äy „þöìîûyÐ

(ii) N ~î‚ Oéôé~îû ›öì•Ä xyöìëûy!˜‹Ÿ˜ öþ™yöìÝþ˜!Ÿëûyœéôé~îû “%þœ˜y „þîûÐ

(iii) CF3CH2
– ~î‚ CCl3CH2

– ~îû ›öì•Ä ö„þy˜ „þyîÅy˜yëû̃  öî!Ÿ !ßþi!“þŸ#œ ~î‚ ö„þ˜Ú

(iv) !œuþ˜yîû „þÄyÝþy!œÞÝþ !„þÚ ~îû „þyëÅ„þy!îû“þy vþzöìÍÔ… „þîûÐ

(v) Zn ö„þ ÝþÆy!ªŸ˜ ö›Ýþyœ !£öì¢öìî !îöìî‰þ˜y „þîûy £ëû ˜y ö„þ˜ “þyîû „þyîû’ öœ…Ð

(vi) þ™yöìîûy:y£zvþ £zöìšþQ îœöì“þ !„þ öîyöìGþyÚ

(vii) Disproportionation Reactionéôé~îû ¢‚Kþy öœ…Ð

(viii) HSAB „þ˜öì¢²Wz xyöìœy‰þ˜y „þöìîûyÐ 2½×8=20

2. (i) (a) ~„þ!Ýþ 25g ~îû þ™y!ÝÅþ„þÄyœ ~îû òxy˜¢yöìÝÅþ˜!Ýþ £z̃  þ™!¢Ÿ˜ó £öìœy 10–5 m– ö¢£z þ™y!ÝÅþ„þÄyœéôé~îû
òòxy˜¢yöìÝÅþ˜!Ýþ £z̃  ö¦þöìœy!¢!Ýþó †’˜y „þîûÐ

(b) 1p xîû!îÝþyœ ö„þ˜ ¢½þî ˜ëûÚ



(c) !˜vþz!„Ïþçšþy£zœ ~î‚ £zöìœöìQÉyšþy£zœéôé~îû ~„þ!Ýþ „þöìîû vþz”y£îû’ öœ…Ð 2+2+1

(ii) (a) !˜Á¬!œ!…“þ xÄy!¢vþ=!œöì„þ xÄy!¢vþ Ÿ!_« î,!kþîû e«öì› ¢y‹yç

(CH3)2CHCOOH, (CH3)3CCOOH, CH3CH2COOH

(b) œ%£z¢ xÄy!¢vþéôéöî¢ „þ˜öì¢²Wzéôé!Ýþîû £zvþz!Ýþ!œ!Ýþ öœ…Ð 3+2

(iii) ¢‚!Çþ® ö˜yÝþ öœöì…y

(a) SN
2 !îûxÄy„þŸ˜

(b) ›y„Åþ!˜öì„þyšþ îû&œÐ 2½×2=5

(iv) (a) ö„þyëûyrÝþy› ˜Áºîû=!œîû “þyêþ™ëÅ öœ…Ð

(b) ZnOéôé~îû öë amphoteric behaviour xyöìŠé “þy ö”…yçÐ 3+2

3. (i) (a) !˜Á¬!œ!…“þ !îûxÄy„þŸ˜!Ýþ xyëû̃ éôé£zöìœQÉ̃  ö›ívþ îÄî£yîû „þöìîû îÄyœyª „þîû

KMnO4 + FeSO4 + H2SO4   MnSO4 + Fe2(SO4)3 + H2O

(b) ö„þ!›„þyœ !îûxÄy„þŸ˜ îÄî£yîû „þöìîû !„þ¦þyöìî ~!¢!Ýþ!œ˜ ~î‚ £z!í!œ é̃ôé~îû þ™yíÅ„þÄ „þîûöìîÚ
3+2

(ii) (a) Na+ ç Mg2+ ~îû ›öì•Ä „þyîû xyëû!˜„þ öîû!vþëûy¢ îvþü ~î‚ ö„þ˜Ú

(b) (i) [Fe(H2O)5]3+ ~î‚ (ii) H2PO4
–  ~îû conjugated base öœ…Ð

(c) Metamerism ~îû ¢‚Kþy öœ…Ð ~„þ!Ýþ vþz”y£îû’ ”yçÐ 2+1+2

(iii) xöì§º¡ì’›)œ„þ ö˜yÝþ öœöì…y

(a) Atomic ç Ionic radii

(b) ö„þyëûyrÝþy› ˜yÁºyîû¢ ~î‚ “þyöì”îû “þyêþ™ëÅÐ 5+5

4. (i) (a) îû*þ™yhsùþîû „þöìîûy ­ CH2 = CH2  CH3OH

(b) ~„þ!Ýþ £zöìœQÉ̃ éôé~îû de Broglie Wavelength †’˜y „þöìîûy öë xyöìœyîû †!“þöìîöì†îû 5% †!“þöì“þ
‡%îûöìŠéÐ

(c) !vþšþyöìîû˜!¢öìëû!Ýþ‚ ¢œöì¦þrÝþ !„þÚ

(d) ~œy£z!œ„þ ~î‚ öî˜‹y£z!œ„þ £Äyœy£zvþ=öìœy SN
1 ç SN

2 !îûxÄy„þŸ˜ ~îû öÇþöìe ö„þ˜ öî!Ÿ
!îû~!Q¦þ £ëûÚ 2+3+2+3



(ii) (a) !„þ ‡Ýþ˜y ‡öìÝþ ë…˜

(i) 2-butyen ~îû ¢yöìí Na in lig NH3éôé~îû !î!e«ëûy „þîûyöì̃ y £ëû

(ii) Acetyleneéôéö„þ 1% HgSO4éôé~îû vþzþ™!ßþi!“þöì“þ 20% H2SO4éôé~îû ö¦þ“þîû !”öìëû þ™y¢ „þîûyöì̃ y
£ëû

(b) ~„þ!Ýþ ›!œ!„þvþzœ x!²Wz„þÄy!œ xÄy„þ!Ýþ¦þ £çëûyîû ²Ìöìëûy‹˜#ëû Ÿ“Åþ=!œ !„þ !„þÚ

(c) !˜Á¬!œ!…“þ ~Ýþ›=!œöì„þ £zöìœQÉ̃  ~!šþ!˜!Ýþéôé~îû £z̃ !e«!¢‚ xvÅþyöìîû ¢y‹yç

F, Cl, Br, I

(d) acetylene öíöì„þ mesitylene ÷“þîû# „þöìîûyÐ 2+3+2+3

Paper - GE-1-P

(Practical)

Full Marks : 20

Answer any one of the following questions : 1×20=20

1. Write down the procedure for the detection of the functional groups (COOH, phenolic,
–OH, ketonic, amide, nitro, amines) in the supplied organic compound.

2. Write the principle and experimental procedure for the estimation of the amount of oxalic
acid present in supplied solution using KMnO4.

3. Write the principle and methodology for the estimation of water of crystallization in
Mohr’s salt by titrating with KMnO4.

îDy %̃îy”

öë ö„þy˜ ~„þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ 1×20=20

1. ¢îûîîûy£„,þ“þ x†Åy!˜„þ „þÁ™yvþzuþ!Ýþîû šþyBþŸ˜yœ @ùÌ&þ™=!œ (COOH, phenolic, –OH, kenotic, amide,
nitro, amines) ¢˜y_«„þîûöì’îû þ™kþ!“þ öœöì…yÐ

2. ¢îûîîûy£„,þ“þ ¢œ%ÄŸ˜éôé~ KMnO4 îÄî£yîû „þöìîû x:y!œ„þ xÄy!¢öìvþîû þ™!îû›y’ !˜•Åyîûöì’îû ‹˜Ä ²Ìöìëûy‹˜#ëû
˜#!“þ ~î‚ þ™îû#Çþy›)œ„þ þ™kþ!“þ!Ýþ öœ…Ð

3. KMnO4 ~îû ¢yöìí titration ~îû ›y•Äöì› Mohr’s ¢ÎÝþ ~îû water of crystallisation !˜•Åyîûöì’îû ˜#!“þ
ç þ™kþ!“þ öœ…Ð

______________


