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H–58001 Seat No. ______

M. Sc. (Part - II) Examination
April / May – 2003

Industrial Analytical Chemistry : Paper - II

Time : 3 Hours] [Total Marks : 100

çñÇÞë Ñ    ÚÔë ­fÞùÞë ÃðHë çßÂë Èõ.

1 (±) ÎõßtuÜ"BÞõìË{Ü ±Þõ ­ìÖÎõßùÜ"BÞõìË{Ü çÜ½äù. ç_Ýð@Ö ­Ø�þÖ (Compound

Exhibiting)Þí ÖõÉ ­ì¿ÝëÞë ÃðHëÔÜùý äEÇõ ÛõØ ÕëßÂù.

(Ú) [Cu(dipyridyl)Cl2] ÀùÕß (zëÕëÝßíÍë÷Ýá) @áùßë´ÍÞë (ESR) VÕõ@ËÿÜÞí

ç_AÝëÀeÝ ßõÂë±ù ìÞÔëýìßÖ Àßù.

±×äë

1 (±) ­ë×ìÜÀ ±Þõ ì¦�eÝ ¿ÜÞí {íÜõÞ ±çß ÇÇùý.

(Ú) ESR VÕõ@ËÿìÜÀíÜë_ èë´ÕßÎë´Þ ßÇÞë (Hyperfine structure) ÜëËõ

ÉäëÚØëß ÕìßÚâù çÜ½äù.

2 (±) ±ëÝùÞë´{õåÞ Õ©ìÖ ±ëÕù. ³áõ@ËÿùÞ ±ëCëëÖ (Electron Impact)

±ëÝùÞë´{õåÞÞí ÕëÈâÞë ìç©ë_Ö äHëýäù. ±ë Õ©ìÖÞë ÎëÝØë ±Þõ ÃõßÎëÝØë±ùÞí

ÇÇëý Àßù.

(Ú) CH3OH Üë_ OH ÖëHë ÀoÕÞ ±ëT²ìkë (Frequency of OH Stretching

vibration) 3300 cm–1 Èõ. CH3O Üë_ OD ÖëHë ÀoÕÞ ±ëT²ìkëÞð_ ­ÜëHë

Üõâäù.

±×äë

2 (±) Øâ VÕõ@ËÿùÜíËß (Mass Spectrometer) GC ÜëËõ ÀõÜ çëhwk ìÍËõ@Ëß

(Detector) Èõ ?

(Ú) VÕíÞ áõËíç ±Þõ VÕíÞ-VÕíÞ ßíáõÀçõåÞ äEÇõÞù ÛõØ ÕëßÂù.

(À) LÝðã@á±ß ±ùäßèùµVÍ ±çß (Nuclear Overhaused effect) çÜ½äù.



3 (±) ÚþõÃÞë ìÞÝÜ çÜ½äù.

(Ú) ìÎSÜÞtu TÝëç 2.865 cm èùÝ Öù ±ëÀó ÍëÝëÜíËß y�u ÚþõÃ ±õLÃá (Arc

diameter and Bragg angle) äEÇõ ç_Ú_Ô Öëßäù.

(À) ±õã@ËäõåÞ ±õÞëìáìçç (Activation analysis) çÜ½äù.

±×äë

3 (±) ÜëhëëIÜÀ ìäfáõæHë ÜëËõ X–ßõ Àõäí ßíÖõ µÕÝùÃÜë_ á´ åÀëÝ ?

(Ú) çÜV×ëìÞÀíÝ Ü_ØÞ (isotopic dilution) Õ©ìÖÞí ÇÇëý Àßù.

(À) áùÂ_ÍÞë ±iëëÖ ÞÜñÞë çë×õ 0.5 g iëëÖ áùÂ_Í ÉõÞí ìäìåWË çì¿ÝÖë 2000

ÃHëÞ (counts) ­ìÖ çõÀLÍ ìÜl ÀßäëÜë_ ±ëTÝù. ±ëÝÞý çSÎõË ÖßíÀõ ±äÕõìZëÖ

×Ýë ÚëØ ±ìÖ åðØ áùÂ_ÍÞõ ±áÃ ÀßäëÜë_ ±ëTÝð_. ÖõÞù 1200 ÃHëÞ ­ìÖ

çõÀLÍ ØåëýTÝð_. ±iëëÖÜë_ áùÂ_ÍÞë ­ÜëHëÞí ÃHëÖßí Àßù.

4 (±) rËõðÂLËÞ ICP ìäfáõæHë (Sequential ICP analyais) çÜ½äù.

(Ú) VT÷tìhuËuLË ³LËõLçíËí (Fluorescence intensity) çë_ÄÖë çë×õ Àõäe ßíÖõ

ç_Ú_ìÔÖ Èõ ?

(À) ÎùËù±õÀùVËíÀ VÕõ@ËÿùÜõËÿíÜë_ ÀÝë (Cells) çõá äÕßëÝ Èõ ?
±×äë

4 (±) Õëßù (Mercury)Þð_ AAS ¦ëßë Àõäí ßíÖõ ÜëÕÞ ×ëÝ Èõ. � ÇÇëý Àßù.

(Ú) ÎSëõÜ ÎùËùÜËÿí çÜ½äù. ÚõßíìáÝÜ (Beryllium)Þð_ ÜëÕÞ Àõäí ßíÖõ

ÀßëÝ Èõ ?

(À) Íë"Ý áõçß (Dye Lasers)Þí ÇÇëý Àßù.

5 (±) HPTLC Þë ìç©ë_Ö ±Þõ çëÔÞÞí ÇÇëý Àßù.

(Ú) TGA Þù ìç©ë_Ö ±ëÕù.

(À) 0.1257 g CaC2O4 H2O (m.w-146.12)Þõ FÝtß u ×ÜùýÃþõðíÜõËÿíÀáí ÃßÜ

ÀßäëÜë_ ±ëäõ Öù ÀõáìåÝÜ ±ùÀ{õáõË (Calcuium Oxalate)Þð_ Ú_ÔëßHë

­ìÖåÖÜë_ Öëßäù. ãV×ß áäHë±õ ÕëHëíÞõ ÀëßHëõ 6.98 mg�e Üëhëë 140°C

Õß ÃðÜëäe.
±×äë
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5 (±) ÍëÝÞíÜíÀ ±õ@ÇõLÉ (Dynamic exchange) çÜ½äù.

(Ú) ±ëÝÞ Õõ�ß ¿ùÜõËùÃþëÎí (Ion pair chromatography)Þë ÎëÝØë ÀÝë_ Èõ ?

(À) ÀõrÕþÝÜ ±ù@{õáËÞë µØëèßHë çë×õ DTA çÜ½äù.

ENGLISH  VERSION

Instruction :  All questions carry equal marks.

1 (a) Explain the term ferromagnetism and antiferromagnetism.

Distinguish between the properties of the compound exhibiting

such phenomena.

(b) Predict the number of lines in the (ESR) spectrum of

[Cu(dipyridyl)Cl2].

OR

1 (a) Discuss the first and second order Zeeman effects.

(b) Explain the factors responsible for the hyperfine structure

in ESR spectra.

2 (a) Give the methods of ionization. Describe the principle behind

electron impact ionization. Discuss the advantages and

disadvantages of the method.

(b) The frequency of OH stretching vibration in CH3OH is

3300 cm–1. Estimate the frequency of OD stretching vibration

in CH3OD.

OR

2 (a) Why mass spectrometer is a good detector of GC ?

(b) Distinguish between spin lattice and spin-spin relaxations.

(c) Explain Nuclear overhauser effect.
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3 (a) Explain the Bragg's law.

(b) Derive the relationship between the arc diameter (s) and

Bragg angle (θ ) when the diameter of the film is 2.865 cm.

(c) Explain activation analysis.

OR

3 (a) How can X-ray be used for quantitative analysis ?

(b) Discuss isotopic dilution method.

(c) A unknown iron sample was mixed with a known 0.5 g of

iron having 2000 counts per second. The iron was precipitated

as iron sulphide and the purest iron was isolated. It gives

1200 counts per second. Calculate the amount of iron in the

unknown sample.

4 (a) Explain sequential ICP analysis.

(b) How is fluorescence intensity related to concentration ?

(c) What are the cells used in photoacoustic spectrometry.

OR

4 (a) Discuss how is mercury estimated by AAS ?

(b) Explain flame photometry. How is beryllium estimated ?

(c) Discuss dye lasers.

5 (a) Discuss the theory and instrumentation of HPTLC.

(b) Give the principle of TGA.

(c) Calculate the percentage composition of calcium oxalate

when 0.1257 g CaC2O4 H2O (m.w. 146.12) was

thermogravimetrically heated. This stable salt gave a

mass loss due to water is being 6.98 mg at 140°C.

OR

5 (a) Explain dynamic exchange.

(b) What are advantages of Ion pair chromatography ?

(c) Explain DTA taking an example of calcium oxalate.

_______________


