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UG/4th Sem(G)/22 (CBCS)

U. G. 4th Semester Examination 2022

CHEMISTRY (General)

Paper Code : CEMG DC-4/GE-4

Physical Chemistry III + Analytical & Environmental Chemistry

[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) Phase rule of any general system is

(i) F+P=C–1

(ii) F+P=C+1

(iii) F+P=C–2

(iv) F+P=C+2

(b) Which of the following units can be used for the cell constant?

(i) cm–1

(ii) ohm–1 cm–1

(iii) cm

(iv) ohm–1 cm

(c) Which one of the following solutions is Primary standard solution?

(i) NaCl

(ii) HCl

(iii) K
2
Cr

2
O

7

(iv) H
2
SO

4
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(d) Acid rain is due to —

(i) Production of SO
2
 gas

(ii) SO
2
 gas converted to H

2
SO

4

(iii) Production of CO
2

(iv) Production of H
2

(e) From bellow which one give the value of 4[ º ( )]m NH OH  –

(i) 4 4º ( )] º ( ) º ( )m m mNH OH NH Cl HCl  

(ii) 4º ( )] º ( ) º ( )m m mNH Cl NaOH NaCl  

(iii) 4º ( )] º ( ) º ( )m m mNH Cl NaCl NaOH  

(iv) 4º ( )] º ( ) º ( )m m mNaOH NaCl NH Cl  

(f) Which of the following gases can cause severe damage to ozone layer?

(i) Chlorine

(ii) Hydrogen sulphide

(iii) Nitrogen dioxide

(iv) Nitrogen gas

(g) Mixture of Acetone and Ethanol —

(i) Does not follow Rault’s law

(ii) Ideal solution

(iii) Show positive deviation

(iv) Show negative deviation

(h) What would be the normality of 0.1(M) KMnO
4
?

(i) 0.5 (N)

(ii) 0.1 (N)

(iii) (N)/20

(iv) (N)/4
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2. Answer any four questions : 2×4=8

(a) Write the unit of specific and equivalent conductance.

(b) What is EDTA? Mention its role in titration.

(c) Equivalent conductance of a strong electrolyte increases with dilution. Explain.

(d) State the principle of Column Chromatography.

(e) Write down the characteristics of ideal solution.

(f) What is ozone layer depletion? Mention its causes?

(g) State Faraday’s first law and explain mathematically.

(h) Discuss the action of soaps and detergent.

3. Answer any two questions : 2×6=12

(a) (i) Define specific conductance of a solution. Give relation between equivalent
conductance and specific conductance specifying all terms. 1+2=3

(ii) At infinite dilution the equivalent conductance of NaCl, HCl and CH
3
COONa are

126.5, 426.2 and 91.0 ohm-1 cm2 equivalent-1 respectively. Find out the equivalent

conductances of CH
3
COOH at infinite dilution. 3

(b) (i) Write down the Raoult’s law for relative lowering of vapour pressure. 2

(ii) What is Azeotropic mixture? Give an example. 2

(iii) Derive Clausius-Clapeyron equation. 2

(c) (i) Draw and discuss the phase diagram for water system. 3

(ii) Write down the principle and calculation for gravimetric estimation of nickel. 3

(d) (i) What is secondary standard substance? Give examples. 2

(ii) Give one example of redox indicator with structure. 1

(ii) Write a short note about radioactive pollution and their effects on animal life. 3
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: 1×5=5

(a) öë ö„þy˜ ¢y•yîû’ !¢öìÞÝþöì›îû ‹˜Ä ”Ÿy ¢)e £œ ééôôôé

(i) F+P=C–1

(ii) F+P=C+1

(iii) F+P=C–2

(iv) F+P=C+2

(b) ö„þyŸ •Ê&îöì„þîû ‹˜Ä !˜öì‰þîû ö„þy˜ ~„þ„þ îÄî£yîû „þîûy £ëûÚ

(i) ö¢!› –1

(ii) ç£› –1 ö¢!› –1

(iii) ö¢!›

(iv) ç£› –1 ö¢!›

(c) !˜Á¬!œ!…“þ oî’=!œîû ›öì•Ä ö„þy˜!Ýþ ›%…Ä ²Ì›y’ oî’Ú

(i) ö¢y!vþëûy› ö„Ïþyîûy£zvþ oî’

(ii) £y£zöìvÈþyöì„Ïþy!îû„þ xÄy!¢vþ oî’

(iii) þ™Ýþy!Ÿëûy› vþy£zöìe«yöì›Ýþ oî’

(iv) ¢yœ!šþvþz!îû„þ xÄy!¢vþ oî’

(d) xÄy!¢vþ î,!ÜTîû „þyîû’ éôôôé

(i) ¢yœšþyîû vþy£z x:y£zvþ †Äyöì¢îû vþzêþ™y”˜ ~îû šþöìœÐ

(ii) ¢yœšþyîû vþy£z x:y£zvþ †Äy¢ ¢yœ!šþvþz!îû„þ xÄy!¢vþ ~ îû*þ™yhsþ!îû“þ £çëûyîû šþöìœÐ

(iii) „þyîÅ̃  vþy£z x:y£zvþ †Äyöì¢îû vþzêþ™y”˜ ~îû šþöìœÐ

(iv) £y£zöìvÈþyöì‹˜ †Äyöì¢îû vþzêþ™y”˜ ~îû šþöìœÐ
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(e) !˜Á¬!œ!…“þ ö„þy˜!Ýþ 4[ º ( )]m NH OH ôé~îû ›y˜ ²Ì”y˜ „þ!îûöìîÚ

(i) 4 4º ( )] º ( ) º ( )m m mNH OH NH Cl HCl  

(ii) 4º ( )] º ( ) º ( )m m mNH Cl NaOH NaCl  

(iii) 4º ( )] º ( ) º ( )m m mNH Cl NaCl NaOH  

(iv) 4º ( )] º ( ) º ( )m m mNaOH NaCl NH Cl  

(f) !˜Á¬!œ!…“þ ö„þy˜ †Äy¢ çöì‹y˜ hßþöìîûîû ›yîûyd„þ Çþ!“þ „þîûöì“þ þ™yöìîûÚ

(i) ö„Ïþy!îû̃

(ii) £y£zöìvÈþyöì‹˜ ¢yœšþy£zvþ

(iii) ˜y£zöìÝþÆyöì‹˜ vþy£z x:y£zvþ

(iv) ˜y£zöìÝþÆyöì‹˜ †Äy¢

(g) xÄy!¢öìÝþy˜ ~î‚ £zíy˜öìœîû !›×’ ééôôôé

(i) îûyvþzöìÎÝþîû ¢)e ö›öì̃  ‰þöìœ ˜y

(ii) xy”ŸÅ oî’

(iii) •˜yd„þ !î‰%þÄ!“þ ö”…yëû

(iv) }’yd„þ !î‰%þÄ!“þ ö”…yëû

(h) 0.1(M) þ™Ýþy!¢ëûy› þ™yîû›ÄyDyöì̃ Ýþ oîöì’îû normality „þ“þ £öìîÚ

(i) 0.5 (N)

(ii) 0.1 (N)

(iii) (N)/20

(iv) (N)/4

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

(a) xyöìþ™!Çþ„þ ~î‚ “%þœÄyBþ þ™!îûîy!£“þyîû ~„þ„þ öœöì…yÐ

(b) EDTA !„þÚ Ýþy£zöìÝþÆŸöì̃  ~îû ¦)þ!›„þy vþzöìÍÔ… „þöìîûyÐ
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(c) ~„þ!Ýþ “þ#îÊ “þ!vþü”ä !îöìÙÕöì¡ìÄîû “%þœÄyBþ þ™!îûîy!£“þy oîöì’îû œ‡%“þyîû ¢yöìí î,!kþ þ™yëûÐ îÄy…Äy „þöìîûyÐ

(d) hßþ½þ öe«y›yöìÝþy@ùÌy!šþîû ˜#!“þ î’Å̃ y „þöìîûyÐ

(e) xy”ŸÅ oî’ ~îû ÷î!ŸÜTÄ=!œ öœ…Ð

(f) çöì‹y˜ hßþöìîûîû Çþëû !„þÚ ~îû „þyîû’ vþzöìÍÔ… „þöìîûyÐ

(g) šþÄyîûyöìvþîû ²Ìí› ¢)e!Ýþ öœöì…y ~î‚ ~!Ýþ †y!’!“þ„þ¦þyöìî îÄy…Äy „þöìîûyÐ

(h) ¢yîy˜ ç !vþÝþyîûöì‹öìrÝþîû „þyëÅ̃ #!“þ xyöìœy‰þ˜y „þöìîûyÐ

3. öë ö„þy˜ ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yç  2×6=12

(a) (i) ö„þy˜ oî’ ~îû xyöìþ™!Çþ„þ þ™!îûîy!£“þyîû ¢‚Kþy ”yçÐ ¢›hßþ þ™” vþzöìÍÔ… „þöìîû “%þœÄyBþ þ™!îûîy!£“þy
~î‚ xyöìþ™!Çþ„þ þ™!îûîy!£“þyîû ›öì•Ä ¢Á™„Åþ ²Ì!“þÛþy „þöìîûyÐ 1+2=3

(ii) x¢#› œ‡%“þyëû NaCl, HCl ~î‚ CH
3
COONa ~îû “%þœÄyBþ þ™!îûîy!£“þy ëíye«öì› 126.5,

426.2 ~î‚ 91.0 ç£›–1 ö¢!›2 “%þœÄyBþ–1Ð ~£z ›y˜=!œîû vþzþ™îû !¦þ!_ „þöìîû xÄy!¢!Ýþ„þ
xÄy!¢vþ oîöì’îû x¢#› œ‡%“þyëû “%þœÄyBþ þ™!îûîy!£“þyîû ›y˜ !˜’Åëû „þöìîûyÐ 3

(b) (i) îyÜ™‰þyöìþ™îû xyöìþ™!Çþ„þ xî˜›˜ ¢‚e«yhsþ îûyvþzöìÎÝþîû ¢)e!Ýþ öœöì…yÐ 2

(ii) xÄy!‹çÝþÆ!þ™„þ !›×’ !„þÚ ~„þ!Ýþ vþz”y£îû’ ”yçÐ 2

(iii) „Ïþ!¢ëûy¢éôé„ÏþÄyöìþ™îû˜ ¢›#„þîû’ ²Ì!“þÛþy „þöìîûyÐ 2

(c) (i) ‹öìœîû ”Ÿy !‰þe!Ýþ x¤y„þ ~î‚ îÄy…Äy „þöìîûyÐ 3

(ii) !˜öì„þöìœîû ö“þï!œ„þ !îöìÙÕ¡ì’ ~îû ‹˜Ä ˜#!“þ ç †’˜y î’Å˜y „þöìîûyÐ 3

(d) (i) ö†ï’ ²Ì›y’ þ™”yíÅ !„þÚ vþz”y£îû’ ”yçÐ 2

(ii) †àþ˜ ¢£ öîûvþ: ¢)‰þöì„þîû ~„þ!Ýþ vþz”y£îû’ ”yçÐ 1

(iii) ö“þ‹!ßþ;þëû ”)¡ì’ ~î‚ ›y˜î ‹#îöì̃  “þyîû ²Ì¦þyî ¢Áºöìõþ öœöì…yÐ 3

_____________


