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B.Sc. Honours Examination 2021
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4th Semester

CHEMISTRY

PAPER—GE4T & GE4P

SOLUTIONS, PHASE EEQUILIBRIA, CONDUCTANCE,

ELECTROCHEMISTRY & ANALYTICAL AND ENVIORNMETAL

CHEMISTRY – I

Full Marks : 60

Time : 3 Hours

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.

THEORY : GE4T

Answer any two questions. 2�15

1. (a) Derive Nernst distribution law and write its applications. 4

(b) Draw and explain Phase diagram of water. 5
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(c) Draw and explain conductometric titration curve of CH3COOH vs.

NaOH. 3

(d) Write Faraday’s laws of electrolysis. 3

2. (a) Explain the principle of steam distillation. 3

(b) Derive Clausius - Clapeyron equation. 3

(c) In a moving boundary experiment with 0.01 mol/L LiCl, the boundary

in a tube having a cross-sectional area of 0.125 cm2 moves through

7.3 cm in 1490 seconds when a current of 1.80�10–3 ampere is used.

Calculate t+. 4

(d) State Kohlrausch’s law of independent migration of ions. 2

(e ) What are reversible and irreversible cells ? 3

3. (a) Distinguish between ideal and non-ideal solution. 2

(b) Derive Gibbs Phase Rule. 4

(c) Define specific conductance and molar conductance. 3

(d) What is transport number ? Explain Hittorf’s rule for the determination

of transport number. 4

(e ) What is standard hydrogen electrode ? 2

4. (a) What is Lever rule ? 3

(b) Calculate number of components for NaCl-KBr-water system. 2

(c) What is liquid junction potential ? 2

(d) Define concentration cell and chemical cell. 2
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(e ) A 0.02 (M) KCl solution having a specific conductance of 27.7�10–4

ohm–1cm–1 gives a resistance of 175 ohms when measured in a certain

conductivity cell. A 0.01 (M) solution of sodium acetate in the same

cell shows a resistance of 575 ohm. Calculate the equivalent

conductance of the sodium acetate solution. 4

(f) Write down the advantages of potentiometric titration. 2

Answer any one question. 1�10

5. (a) Explain the principle of gravimetric estimation of chloride ions present

in a sample. 3

(b) Write short note on ‘Thin layer chromatography’. 3

(c) What is complexometric titration ? 2

(d) Give at least two examples of redox indicator. 1

(e ) Write the name of indicator/indicators required to estimate the

mixture of NaHCO3 and Na2CO3 in a solution. 1

6. (a) Write the problems that arise due to ozone layer depletion. 2

(b) What is photochemical smog ? 2

(c) Write short note on ‘radioactive pollution and their effects on animal

and plant life’. 3

(d) Define BOD and COD. 3
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PRACTICAL : GE4P

Answer any one question. 1�20

1. Explain the principle and procedure for the determination of the critical

solution temperature of the phenol water system.

2. Explain how cell constant is determined experimentally. Write the

principle for the determination of dissociation constant of a weak acid.

3. Write the principle and procedure for the potentiometric titration of

Potassium dichromate vs. Mohr’s salt.
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”! Ç þ’  ² Ìy hs þßþ i ¢ ‚ …Ä y= !œ  ² ÌÙÀ› y˜  !˜ ö ì”ÅŸ„ þÐ

þ™î û# Ç þyí # Åöì” î û ëíy¢ ½ þî  !˜ ö ì‹ îû ¦ þy ¡ ìyë û vþ z_ î û ö ”çë ûy ² Ìö ìëûy‹ ˜ Ð

öëöì„þyöì̃ y ”%! Ý þ ²ÌöìÙÀîû vþz_îû ”yçÐ 2�15

1Ð S„þV ˜y Å̃öìÞÝþîû îrÝþ˜ ¢)e!Ýþ vþzêþ™y”˜ „þîû ~î‚ ~îû ²Ìöìëûy† öœöì…yÐ 4

S…V ‹öìœîû ”Ÿy !‰þe x¤y„þ ç îÄy…Äy „þîûÐ 5

S†V î˜y› éCH
3
COOH î˜y› NaOH -~îû „þ˜vþy„þöìÝþyöì›!ÝþÆ„þ Ýþy£zöìÝþÆŸyöì̃ îû !‰þe x¤y„þ ç îÄy…Äy „þîûÐ

3
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S‡V “þ!vþüê !îöìÙÕ¡ì’ ¢‚e«yhsþ šþÄyîûyöìvþîû ¢)e=!œ öœöì…yÐ 3

2Ð S„þV ÞÝþ#› þ™y“þ˜ ~îû ˜#!“þ xyöìœy‰þ˜y „þîûÐ 3

S…V „Ïþ!¢ëûy¢éôé„ÏþÄyöìþ™îû̃  ¢›#„þîû’!Ýþ vþzêþ™y”˜ „þîûÐ 3

S†V 0.01 mol/L LiCl oîöì’îû ‰þœhsþ ¢#›y˜y þ™îû#Çþyëû– 1.80×10–3 ampere “þ!îûê 1490 second

•öìîû ‰þyœ˜y „þîûöìœ– 0.125 cm2  ²ÌßþiöìFŠé”ë%_« ˜öìœîû ›öì•Ä !”öìëû ¢#›y˜y 7.3 cm  ‰þ!œ“þ £ëûÐ

t
+
†˜˜y „þîûÐ 4

S‡V ö„þyœîûyöìŸîû ßþºy•#˜ !î‰þîû’ ¢)e!Ýþ öœ…Ð 2

SˆV þ™îûyî“Åþ ç xþ™îûyî“Åþ ö„þy¡ì îœöì“þ „þ# öîyGþÚ 3

3Ð S„þV xy”ŸÅ ç x˜y”ŸÅ oîöì’îû ›öì•Ä þ™yíÅ„þÄ=!œ öœöì…yÐ 2

S…V !†î¢öìîû ”Ÿy ¢)e!Ýþ vþzêþ™y”˜ „þîûÐ 4

S†V ¢‚Kþy öœöì…y ƒ xyöìþ™!Çþ„þ þ™!îûîy!£“þy ç ö›yœyîû þ™!îûîy!£“þyÐ 3

S‡V þ™!îûî£˜ ¢‚…Äy „þ#Ú þ™!îûî£˜ ¢‚…Äy !˜’Åöìëûîû !£RšÅþ  ~îû !˜ëû› xyöìœy‰þ˜y „þîûÐ 4

SˆV ²Ì›y’ £y£zöìvÈþyöì‹˜ “þ!îûêmyîû îœöì“þ „þ# öîyGþÚ 2

4Ð S„þV !œ¦þyîû !˜ëû› „þ#Ú 3

S…V NaCl-KBr éôé‹œ “þsþf ~îû öÇþöìe xîëûî ¢‚…Äy !˜’Åëû „þîûÐ 2
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S†V “þîûœ ¢‚öìëy† !î¦þî „þ#Ú 2

S‡V ¢‚Kþy öœöì…y ƒ †y‘þüc ö„þy¡ì ç îûy¢yëû!˜„þ ö„þy¡ìÐ 2

SˆV ~„þ!Ýþ þ™!îûîy£# ö„þyöì¡ì 0.02 (M) KCl éoîöì’îû xyöìþ™!Çþ„þ þ™!îûîy!£“þy 27.7×10–4 ohm–1cm–1

éç öîûy• 175 ohm  £ëûÐ ç£z ö„þyöì¡ì 0.01(M) ö¢y!vþëûy› xÄy!¢öìÝþÝþ ~îû öîûy• 575 ohm  £öìœ–

vþz£yîû “%þœÄy‚„þ þ™!îûîy!£“þy !˜’Åëû „þîûÐ 4

S‰þV þ™öìÝþ˜!Ÿçöì›!ÝþÆ„þ Ýþy£zöìÝþÆŸyöì̃ îû ¢%!î•y=!œ öœ…Ð 2

öëöì„þyöì̃ y ~„ þ!Ý þ ²ÌöìÙÀîû vþz_îû ”yçÐ 1�10

5Ð S„þV @ùÌÄy!¦þöì›!ÝþÆ„þ ~¢!Ýþöì›Ÿy˜ þ™kþ!“þöì“þ ö„þyöì̃ y ˜›%̃ yëû vþzþ™!ßþi“þ ö„Ïþyîûy£zvþéôé~îû þ™!îû›y’ !˜’Åöìëûîû ˜#!“þ

xyöìœy‰þ˜y „þîûÐ 3

S…V Ýþ#„þy öœ… ƒ ò!í˜ öœëûyîû öe«y›yöìÝþy@ùÌy!šþóÐ 3

S†V „þ›öì²Õöì:yöì›!ÝþÆ„þ Ýþy£zöìÝþÆŸy˜ „þ#Ú 2

S‡V öîûvþéôéx: !˜öì”ÅŸ„þéôé~îû ˜)̃ “þ› ”%!Ýþ vþz”y£îû’ ”yçÐ 1

SˆV ö„þyöì̃ y ̃ ›%̃ yëû vþzþ™!ßþi“þ éNaHCO
3
 and Na

2
CO

3
ôé~îû þ™!îû›y’ !˜’Åöìëûîû ‹öì̃ Ä ²Ìöìëûy‹˜#ëû !˜öì”ÅŸ„þ

vþzöìÍÔ… „þîûÐ 1

6Ð S„þV çöì‹y˜hßþöìîûîû Çþöìëûîû ”îû&˜ ¢›¢Äy =!œ öœ…Ð 2

S…V xyöìœy„þ îûy¢yëû!˜„þ ßþ¿† „þ#Ú 2
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S†V Ýþ#„þy öœöì…y ƒ ò²Ìy’# ç vþz!q” ‹†öì“þîû vþzþ™îû ö“þ‹!ßþ;þëû ”)¡ì’éôé~îû ²Ì¦þyîóÐ 3

S‡V ¢‚Kþy öœöì…y ƒ BOD ç COD Ú 3

²ÌÄy„þ!Ýþ„þyœ

öëöì„þyöì̃ y ~„ þ!Ý þ ²ÌöìÙÀîû vþz_îû ”yçÐ 1�20

1Ð öšþ˜œéôé‹œ “þsþf ~îû ¢‚„þÝþ oî’ vþz¡Œ“þy !˜’Åöìëûîû ~îû ˜#!“þ ç þ™kþ!“þ î’Å̃ y „þîûÐ

2Ð þ™îû#Çþy†yöìîû ö„þy¡ì •Ê&î„þ !˜’Åëû „þîûöìî !„þ¦þyöìîÚ ~„þ!Ýþ ›,”% xÄy!¢vþ ~îû !îöìëûy‹˜ •Ê&î„þ !˜’Åëû ~îû ˜#!“þ

öœöì…yÐ

3Ð þ™Ýþy!Ÿëûy› vþy£zöìe«yöì›Ýþ î˜y› ö›yîû œî’ ~îû þ™öìÝþ˜!Ÿçöì›!ÝþÆ„þ Ýþy£zöìÝþÆŸyöì̃ îû ˜#!“þ þ™kþ!“þ î’Å̃ y „þîûÐ


