B EBAEN Y —FEFH LY A EF R
#t8 : 4 E(A)-F

AR 6
KOEE CMEN FNERELEAELZ I R AR - * 2 m2¥ ||| =
A AEIL S AEND » part T AT part I - BAG A5 -
part I

1. Define the following terms:  (15%)
a) population standard deviation b) mediator
¢) junction potential d) systematic error ¢) iodometry
2. A standard Reference material is certified to contain 94.6 ppm of an organic
contaminant in soil.  Your analysis gives values of 98.6, 98.4, 97.2, 94.6 and 96.2

ppm. Do your results differ from the expected result at the 95% confidence level?
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3. State when standard ‘ad

additi fial s , instéad of a calibration curve,
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are desirable, and why. & &

4. How to prepare a carbonat.e ji ﬂ_ﬂ_@ - (4%)

5. (a) Derive equations for o values of HyA, H,A~, HA* and A*> for a triprotic
system. (b) Calculate the values of these fractions for phosphoric acid at pH 7.00.
(pKa; =2.15, pKay=7.20, pKa; = 12.15) (7%)

6. Why EDTA is the most useful reagent in the complexometric titration 7  State the
purpose of an auxiliary complexing agent in the EDTA titration and give an example
ofitsuse.  (4%)

7. Explain why a silver electrode can be an indicator electrode for Ag* and for halides.
(6%)

8. (a) What are the advantages of a dropping Hg electrode in polarography? Why is
polarography used mainly to study reduction rather than oxidation? (b) What is

513
the difference between faradaic and charging current? (4%) 'j%'h ﬁ
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part II

1.(11%) An assay was performed using electromagnetic radiation that has a wavelength of 475 nm
in methanol (refractive index = 1.329). Calculate the a) velocity, b) frequency, c) photon
energy of the radiation in methanol. Also, determine the wavelength in air (refractive index
= 1.0003) of the radiation.

2.(5%) Sketch and describe how a phototube works.

3.(4%) Why is atomic emission more sensitive to flame instability than atomic absorption or
fluorescence?

4.(6%) What are the advantages and disadvantages of Raman Spectroscopy over Infrared
Spectroscopy?

5.(4%) A mixture of nonane, octane, and methane was injected into a gas chromatograph.
Methane gave a sharp spike in 55 sec, whereas nonane was eluted in 375 sec and octane

required 285 sec. Find the relative retef on'ofthe two solutes, nonane and octane.
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6.(6%) Lithium-drifted silicon detectdfsSi av

radiation. Sketch and discnﬁ;}low i(Li) works
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7.(8%) a) Discuss the working principles be hotoglectrn spectroscopy and Auger
electron spectroscopy. b)@lﬁc of iés may find more applications in
nanotechnology? Why? ;
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