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B.Sc. Honours Examinations 2022
(Under CBCS Pattern)

Semester - IV
Subject: CHEMISTRY

Paper : GE 4-T

Solutions, Phase Equilibrium, Conductance, Electrochemistry
and Analytical and Environmental Chemistry - I

Full Marks : 40

Time : 2 Hours

Candiates are required to give their answer in their own
words as far as practicable.

The figures in the margin indicate full marks.

Group - A

Answer the following questions (any four) : 5×4=20

1. (a) What is Critical solution temperature ?

(b) Write the differences between ideal and non-ideal solution.

(c) State Raoult’s law of vapour pressure. 2+2+1

2. (a) Define ‘phase’ and ‘component’.

(b) Write short note on ‘triple point’. 3+2

3. (a) How the specific conductance and equivalent conductance depends on dilution ?
— Explain.
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(b) Molar conductance at infinite dilution of are 129.8, 217.4 and 108.9 respectively
at 18°C. Calculate Molar conductance at infinite dilution of at the same
temperature. 3+2

4. (a) What is ‘standard electrode potential’?

(b) What is ‘salt bridge’ ?

(c) Calculate the equilibrium constant for the following reaction at 298 K.

2 2 3Cu Fe Cu Fe    

2
0

Cu /Cu
E 0.34V   ; 3 2

0

Fe /Fe
E 0.77V   2+1+2

5. (a) Write the principle of red-ox titration.

(b) Give two example of metal ion indicator.

(c) What is factor ? 2+1+2

6. (a) Write a short note on ‘electrostatic precipitator’.

(b) What is acid rain ? Discuss its effect. 2+3

Group - B

Answer any two of the following questions  : 10×2=20

7. (a) What is phase diagram ? Draw and explain phase diagram of sulphur.

(b) What is ‘Azeotrope’ ?

(c) Write short note on ‘Conductometric titration’.

(d) What is the source of He in exosphere ? (1+4)+2+2+1

8. (a) Derive Nernst equation.

(b) What is the potential of standard hydrogen electrode ?

(c) Calculate the boiling of water at place where atmospheric pressure is 740 mm.
(Given latent heat of vaporization of water is 537 cal/g)

(d) Draw and explain conductometric titration curve of HCl vs. NaOH. 3+1+3+3

9. (a) Write short note : column chromatography

(b) What are primary standard solutions ? Give example.
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(c) Write the principles of estimation of Ca2+ by complexometric titration.

(d) What is eutrophication ? 3+2+3+2

10. (a) Discuss the physico-chemical principle for the determination pH of an unknown
solution by using quinhydrone electrode.

(b) Explain how solubility product of a sparingly soluble salt is determined by
conductance measurement.

(c) Write short note on solvent extraction. 4+3+3
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Group - A

öë ö„þy˜ ‰þyîû!Ýþ ²ÌöìÙÀîû vþz_îû öœöì…y é­ 5×4=20

1Ð S„þV ¢‚„þÝþ oî’ vþz¡Œ“þy „þ#Ú

S…V xy”ŸÅ ç x˜y”ŸÅ oîöì’îû þ™yíÅ„þÄ=!œ öœ…Ð

S†V îyÜ™‰þyþ™ ¢‚e«yhsþ îûyvþzöìÎÝþîû ¢)e!Ýþ öœ…Ð 2+2+1

2Ð S„þV ¢‚Kþy öœ… ­ ”Ÿy ç xîëûîÐ

S…V Ýþ#„þy öœ… ­ ÷e• !î¨%Ð 3+2

3Ð S„þV oî’öì„þ œ‡% „þîûöìœ xyöìþ™!Çþ„þ þ™!îûîy!£“þy ç “%þœÄy‚„þ þ™!îûîy!£“þy „þ#¦þyöìî þ™!îûî!“Åþ“þ £ëûÚ
îÄy…Äy „þöìîûyÐ

S…V 18°C vþz¡Œ“þyëû– x¢#› œ‡%“þyëû ~îû ö›yœyîû þ™!îûîy!£“þy ëíye«öì› 129.8, 217.4 ç 108.9
£öìœ– ç£z vþz¡Œ“þyëû ~îû x¢#› œ‡%“þyëû ö›yœyîû þ™!îûîy!£“þy !˜’Åëû „þîûÐ 3+2

4Ð S„þV ²Ì›y’ “þ!vþüêmyîû !î¦þî „þ# Ú

S…V œî’ ö¢“%þ „þ# Ú

S†V 298 K vþz¡Œ“þyëû !˜öì‰þîû !î!e«ëûy!Ýþîû ¢y›Ä •Ê&î„þ !˜’Åëû „þîûÐ

2 2 3Cu Fe Cu Fe    

2
0

Cu /Cu
E 0.34V   ; 3 2

0

Fe /Fe
E 0.77V   2+1+2

5Ð S„þV öîûvþ: Ýþy£zöìÝþÆŸ˜ ~îû ˜#!“þ öœ…Ð
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S…V •y“þî xyëû̃  !˜öì”ÅŸ„þ ~îû ”%!Ýþ vþz”y£îû’ ”yçÐ

S†V =˜„þ „þ#Ú 2+1+2

6Ð S„þV Ýþ#„þy öœ… ­ !ßþiîû “þy!vþü!“þ„þ x•öìÇþþ™„þÐ

S…V xÄy!¢vþ î,!ÜT „þ#Ú ~îû ²Ì¦þyî xyöìœy‰þ˜y „þîûÐ 2+3

Group - B

öë ö„þy˜ ”%!Ýþ ²ÌöìÙÀîû vþz_îû öœöì…y é­ 10×2=20

7Ð S„þV ”Ÿy !‰þe „þ#Ú ¢yœšþyöìîûîû ”Ÿy !‰þe xBþ˜ „þîû ç îÄy…Äy „þîûÐ

S…V xÄy!‹çöìÝþÆyþ™ „þ#Ú

S†V Ýþ#„þy öœ… ­ þ™!îûîy!£“þy Ýþy£zöìÝþÆŸ˜Ð

S‡V ~öì:y!ßþ³þëûyöìîû He ~îû vþzê¢ „þ#Ú (1+4)+2+2+1

8Ð S„þV ˜yîûä̃ öìÞÝþîû ¢›#„þîû’!Ýþ vþzêþ™y”˜ „þîûÐ

S…V ²Ì›y’ £y£zöìvÈþyöì‹˜ “þ!vþüêmyîû ~îû !î¦þî „þ“þÚ

S†V öë ßþiyöì̃  îyëû%îû ‰þyþ™ 740 mm ö¢£z ßþiyöì̃  ‹öìœîû ßþ³%þÝþ˜yBþ †’˜y „þîû Sö”çëûy xyöìŠé ‹öìœîû
îyÜ™#¦þîöì̃ îû œ#˜“þyþ™ 537 cal/gV

S‡V HCl î˜y› NaOH þ™!îûîy!£“þy Ýþy£zöìÝþÆŸ˜ ~îû öœ…!‰þe x¤y„þ ç îÄy…Äy „þîûÐ 3+1+3+3

9Ð S„þV Ýþ#„þy öœ… ­ „þœy› öe«y›yöìÝþy@ùÌy!šþÐ

S…V ›%…Ä ²Ì›y’ oî’ „þ#Ú vþz”y£îû’ ”yçÐ

S†V „þ›öì²Õöì:y!›!“þ Ýþy£zöìÝþÆŸ˜ myîûy Ca2+ ~îû þ™!îû›y’ !˜’Åöìëûîû ˜#!“þ öœ…Ð

S‡V £zvþzöìÝþÆy!šþöì„þŸ˜ „þ#Ú 3+2+3+2

10Ð S„þV „%þ£z̃ £y£zöìvÈþy˜ “þ!vþüêmyîû îÄî£yîû „þöìîû ~„þ!Ýþ xKþy“þ oîöì’îû pH !˜’Åöìëûîû ö¦þï“þéôéîûy¢yëû!˜„þ
˜#!“þ xyöìœy‰þ˜y „þîûÐ

S…V þ™!îûîy!£“þy þ™!îû›yþ™öì̃ îû myîûy ~„þ!Ýþ ßþºÒ oyîÄ œîöì’îû oyîÄ“þy =˜šþœ !˜’Åëû !„þ¦þyöìî „þîûy
£ëûÚ

S†V Ýþ#„þy öœ… ­ oyî„þ !˜ÜñŸ˜Ð 4+3+3


