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UG/3rd Sem/G/20(CBCS)

2020

CHEMISTRY (General)
Paper : CEMG-SEC-1

[Basic Analytical Chemistry]
(CBCS)

Full Marks : 40 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 eight questions from the following :  1×8=8

(a) Calculate the mean for the following SO2 particulates being emitted into
the environment : 2 ppm, 5 ppm, 7 ppm and 9 ppm.

(i) 6.75

(ii) 5.75

(iii) 6.25

(iv) 5.25

(b) Main adulterant in turmeric powder is —

(i) PbCrO4

(ii) AgI

(iii) KI

(iv) K2Cr2O7
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(c) Which one among the following is an example of a metal-ion indicator?

(i) potassium chromate

(ii) phenolphthalein

(iii) barium diphenylamine sulphonate

(iv) Eriochrome Black - T

(d) In column chromatography, the stationary phase is made of________ and
the mobile phase is made of _______ .

(i) liquid and solid respectively

(ii) solid and liquid respectively

(iii) solid and gas respectively

(iv) gas and liquid respectively

(e) Sulphonated polystyrene resins belong to the class of —

(i) weakly acidic cation exchange resin

(ii) strongly basic anion exchange resin

(iii) strongly acidic cation exchange resin

(iv) weakly basic anion exchange resin

(f) Which of the following is used as a food preservative to protect processed
food?

(i) sodium sulphate

(ii) saccharine

(iii) sucrolose

(iv) sodium benzoate
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(g) Few drops of phenolphthalein were added to aqueous NaOH solution.
What will be the colour of the solution?

(i) blue

(ii) green

(iii) pink

(iv) yellow

(h) Most important causative pollutant of soil may be —

(i) plastics

(ii) iron junks

(iii) detergents

(iv) glass junks

(i) Which buffer solution is used during the estimation of magnesium ions by
EDTA solution using EBT indicator?

(i) CH3COONa – CH3COOH (pH = 4.7)

(ii) NH3 – NH4Cl (pH = 10)

(iii) H3BO3 – Na2B4O7 (pH = 8)

(iv) Na2HPO4 – Na3PO4(pH = 11.5)

(j) Which of the following is a natural food colourant substance?

(i) Tartrazine

(ii) Carmosine

(iii) Indigo carmine

(iv) Curcumin
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2. Answer any six questions : 2×6=12

(a) In what order would the following compounds be eluted from a silica
column using n-hexane as the eluting solvent? CH3CH2OH, CH3CHO,
CH3COOH. Justify your answer.

(b) What is antiperspirant? How does antiperspirant work?

(c) Write short note on biological oxygen demand (BOD).

(d) What do you mean by ‘nutritional value’?

(e) What are the important properties of ion exchange resin?

(f) Write down the important factors on which Rf value depends.

(g) How do you analyze pH of soil?

(h) Write down the principle of paper chromatography?

3. Answer any two questions : 10×2=20

(a) (i) Discuss the application of ion-exchange chromatography in softening of
hard water.

(ii) Write down the important requirements of a good metal-ion indicator.

(iii) What are the important components of talcum powder?

(iv) Round off the following numbers to three significant figures :

(a) 75.8437 and (b) 68.752 3+3+2+2

(b) (i) Discuss the principle and instrumentation of flame photometry.

(ii) Define adulteration. What are the common adulterants in chilli powder?
How will you detect these adulterants?
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(iii) Discuss the characteristics of solvents used in paper chromatography.

(iv) Why silica is used in thin-layer chromatography (TLC)? 3+3+3+1

(c) (i) Discuss how magnesium present in soil sample can be determined by
complexometric titration?

(ii) Write down the principle of spectrophotometric determination of iron
present in vitamin tablet.

(iii) What do you mean by the terms ‘validity’ and ‘calibration curve’ in
analytical measurements?

(iv) Discuss the use of phenolphthalein in trap cases. 3+3+2+2

îDy %̃îy”

1. öë ö„þyöì̃ y xyÝþ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 1×8=8

(a) þ™!îûöìîŸ öíöì„þ !˜†Å“þ !˜Á¬!œ!…“þ SO2 þ™y!ÝÅþ„%þöìœöìÝþîû ‹˜Ä †vþü †’˜y „þöìîûy ­
2 ppm, 5 ppm, 7 ppm and 9 ppm.

(i) 6.75

(ii) 5.75

(iii) 6.25

(iv) 5.25

(b) £œ%öì”îû =¤öìvþüyöì“þ ²Ì•y˜ ö¦þ‹yœ £öìœy éôôôé

(i) PbCrO4

(ii) AgI

(iii) KI

(iv) K2Cr2O7
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(c) ˜#öì‰þîû ›öì•Ä ö„þy ä̃!Ýþ •y“þîéôéxyëû̃  ¢)‰þöì„þîû vþz”y£îû’Ú

(i) potassium chromate

(ii) phenolphthalein

(iii) barium diphenylamine sulphonate

(iv) Eriochrome Black - T

(d) „þœy› öe«y›yöìÝþy@ùÌy!šþöì“þ !ßþiîû ”Ÿy!Ýþ ________ ~î‚ ‰þœ›y˜ ”Ÿy!Ýþ _______ !”öìëû
÷“þ!îû éôôôé

(i) ëíye«öì› “þîûœ ~î‚ „þ!àþ˜

(ii) ëíye«öì› „þ!àþ˜ ~î‚ “þîûœ

(iii) ëíye«öì› „þ!àþ˜ ~î‚ †Äy¢

(iv) ëíye«öì› †Äy¢ ~î‚ “þîûœ

(e) ¢yœöìšþyöì̃ öìÝþvþ þ™!œÞÝþy£z!îû̃  öîû!‹˜=!œ ö„þy˜ ö×!’îû xhsþ†Å“þÚ

(i) ”%îÅœ xy!ÁÔ„þ „þÄyÝþyëû̃  !î!˜›ëû„þyîû# öîû!‹˜

(ii) “þ#îÊ Çþyîû#ëû xÄy˜yëû̃  !î!˜›ëû„þyîû# öîû!‹˜

(iii) “þ#îÊ xy!ÁÔ„þ „þÄyÝþyëû̃  !î!˜›ëû„þyîû# öîû!‹˜

(iv) ”%îÅœ Çþyîû#ëû xÄy˜yëû̃  !î!˜›ëû„þyîû# öîû!‹˜

(f) ˜#öì‰þîû ›öì•Ä ö„þy ä̃!Ýþ …y”Ä ¢‚îûÇþ„þ !£öì¢öìî îÄî£yîû „þîûy £ëûÚ

(i) ö¢y!vþëûy› ¢yœöìšþÝþ

(ii) ¢Äy„þy!îû˜

(iii) ¢%öìe«yöìœy‹

(iv) ö¢y!vþëûy› öîöìOyöìëûÝþ
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(g) ‹œ#ëû NaOH oîöì’ „þöìëû„þ öš¤þyÝþy öšþ˜œþ™íÄy!œ˜ öëy† „þîûöìœ oîöì’îû î’Å „þ#îû*þ™
£öìîÚ

(i) ˜#œ

(ii) ¢î%‹

(iii) ö†yœyþ™#

(iv) £œ%”

(h) ›y!Ýþîû ¢îöì‰þöìëû =îû&cþ™)’Å „þyëÅ„þîû# ”)¡ì„þ!Ýþ £öìœy éôôôé

(i) ²Õy!ÞÝþ„þ

(ii) öœy£yîû Ý%þ„þöìîûy

(iii) !vþÝþyîûöì‹rÝþ

(iv) „þyöì‰þîû Ý%þ„þöìîûy

(i) EDTA oîöì’îû myîûy EBT ¢)‰þöì„þîû vþzþ™!ßþi!“þöì“þ Mg2+ xyëûöì̃ îû þ™!îû›y’†“þ †’˜yëû
ö„þy ä̃ îyšþyîû oî’!Ýþ îÄî£*“þ £ëûÚ

(i) CH3COONa – CH3COOH (pH = 4.7)

(ii) NH3 – NH4Cl (pH = 10)

(iii) H3BO3 – Na2B4O7 (pH = 8)

(iv) Na2HPO4 – Na3PO4(pH = 11.5)

(j) ˜#öì‰þîû ö„þy ä̃!Ýþ ²Ìy„,þ!“þ„þ …y”Ä î’Å „þyîû„þ þ™”yíÅÚ

(i) Tartrazine

(ii) Carmosine

(iii) Indigo carmine

(iv) Curcumin
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2. öë ö„þyöì̃ y Šéëû!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 2×6=12

(a) néôéö£öì:˜öì„þ £z!œvþz!Ýþ‚ oyî„þ !£öì¢öìî îÄî£yîû „þöìîû !˜Á¬!œ!…“þ öëï†=!œöì„þ !¢!œ„þy
„þœy›éôé~îû ›•Ä !”öìëû ‰þyœ˜y „þîûöìœ ~öì”îû £z!œvþzŸ˜éôé~îû e«› „þ#îû*þ™ £öìîÚ
CH3CH2OH, CH3CHO, CH3COOHÐ ö“þy›yîû vþz_îûéôé~îû ¢þ™öìÇþ ë%!_« ”yçÐ

(b) Antiperspirant „þ#Ú £z£y „þ#¦þyöìî „þy‹ „þöìîûÚ

(c) Ýþ#„þy öœöì…y ­ îyöìëûyœ!‹„þÄyœ x!:öì‹˜ !vþ›yuþ (BOD)Ð

(d) þ™%!ÜT=’ (nutritional value) îœöì“þ „þ# öîyöìGþyÚ

(e) xyëû̃  !î!˜›ëû„þyîû# öîû!‹˜éôé~îû =îû&cþ™)’Å •›Å=!œ öœöì…yÐ

(f) Rf ›y˜ ö„þy˜ ö„þy˜ =îû&cþ™)’Å !î¡ìöìëûîû çþ™îû !˜¦Åþîû „þöìîûÚ

(g) ›y!Ýþîû pH „þ#¦þyöìî !îöìÙÕ¡ì’ „þîûöìîÚ

(h) öþ™þ™yîû öe«y›yöìÝþy@ùÌy!šþîû ˜#!“þ öœöì…yÐ

3. öë ö„þyöì̃ y ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 10×2=20

(a) (i) Hard Water ö„þ Softening „þîûyîû ‹˜Ä xyëû̃  !î!˜›ëû öe«y›yöìÝþy@ùÌy!šþîû ²Ìöìëûy†
xyöìœy‰þ˜y „þöìîûyÐ

(ii) ~„þ!Ýþ ¦þyöìœy •y“þî xyëû̃  ¢)‰þ„þ £çëûyîû ‹˜Ä „þ# „þ# =’ íy„þy ²Ìöìëûy‹˜Ú

(iii) Talcum Powderéôé~îû =îû&cþ™)’Å vþzþ™y”y˜=!œ „þ# „þ#Ú

(iv) !˜Á¬!œ!…“þ ¢‚…Äy=!œöì„þ !“þ˜!Ýþ Significant Figure þ™ëÅhsþ Round Off „þöìîûy ­

(a) 75.8437 ~î‚ (b) 68.752 3+3+2+2

(b) (i) öšÏþ› öšþyöìÝþyöì›!ÝþÆîû ˜#!“þ ~î‚ ëöìsþfîû !îŸ” !îîîû’ ”yçÐ

(ii) ö¦þ‹yœéôé~îû ¢‚Kþy ”yçÐ œBþyîû =¤öìvþüyëû vþzþ™!ßþi“þ ¢y•yîû’ ö¦þ‹yœ=!œ „þ# „þ#Ú
~£z ö¦þ‹yœ=!œöì„þ „þ#¦þyöìî ¢˜y_« „þîûöìîÚ
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(iii) öþ™þ™yîû öe«y›yöìÝþy@ùÌy!šþöì“þ îÄî£*“þ oyîöì„þîû ÷î!ŸÜTÄ=!œ xyöìœy‰þ˜y „þöìîûyÐ

(iv) !í˜ öœëûyîû öe«y›yöìÝþy@ùÌy!šþöì“þ (TLC) ö„þ˜ !¢!œ„þy îÄî£*“þ £ëûÚ 3+3+3+1

(c) (i) „þ›öì²Õöì:yöì›!ÝþÆ„þ Ýþy£zöìÝþÆŸ˜éôé~îû ¢y£yöìëÄ ›y!Ýþîû ˜›%̃ yëû vþzþ™!ßþi“þ ›Äy†öì̃ !¢ëûy›éôé~îû
vþzþ™!ßþi!“þ „þ#¦þyöìî !˜’Åëû „þîûöìîé éôôôé xyöìœy‰þ˜y „þöìîûyÐ

(ii) !¦þÝþy!›˜ ÝþÄyîöìœÝþéôé~ xyëûîû̃ éôé~îû vþzþ™!ßþi!“þ „þ#¦þyöìî spectrophotometric þ™kþ!“þöì“þ
!˜’Åëû „þîûöìî “þyîû ˜#!“þ xyöìœy‰þ˜y „þöìîûyÐ

(iii) !îöìÙÕ¡ì’yd„þ þ™!îû›yöìþ™ (Analytical measurements) ÷î•“þy (validity) ~î‚
e«›yBþ˜ öœöì…yÐ (calibration curve) îœöì“þ „þ# öîyöìGþyÚ

(iv) Trap caseséôé~îû öÇþöìe phenolphthaleinéôé~îû îÄî£yîû öœöì…yÐ 3+3+2+2

—————


