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. All analytical methods depend on a final measurement X of a physical or chemical

property of the analyte. The process of finding the relationship between the
concentration of the analyte and the measurement X is called .

There is general agreement that the sensitivity of an instrument or an analytical
method is a measure of its ability to discriminate between small differences in
analytical concentration. Give the mathematical expression of analytical
sensitivity (7 ): y=___. ‘

In most of the situations encountered in chemical analysis, the true value of the
mean £ cannot be determined because a huge number of measurements
(approaching infinity) would be required. With statistics, however, we can
establish an interval surrounding an experimentally determined mean within
which the population mean is expected to lie with a certain degree of __.

A chemical analysis is most often performed on only a small fraction of the
material whose composition is of interest. Clearly, the composition of this fraction
must reflect as closely as possible the average composition of the bulk of the
material if the results are to have value. The process by which a representative
fraction is acquired is termed ___.

Every analytical instrumental measurement is made up of two components. One
component, the signal, carries information about the analyte that is of interest to
the chemist. The second, called noise, is made up of extraneous information that is
unwanted because it degrades the accuracy and precision of an analysis and also
places a lower limit on the amount of analyte that can be detected. What is the
relationship between the signal-to-noise ratio and standard deviation: __.
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6. Extensive studies have revealed that the magnitude of the electrolyte effect is
highly dependent on the charges of the participants in an equilibrium. When only
neutral species are involved, the position of equilibrium is essentially independent
of the electrolyte concentration. In general, the effect of added electrolyte on
equilibria is independent of the chemical nature of the electrolyte but depends on a
property of the solution called the ____.

7. Series RC circuits are often used as filters to attenuate high-frequency signals
while passing low-fréquency components (a low-pass filter) or are alternatively
used to reduce low-frequency components while passing the high frequencies (a
high-pass filter). Draw a typical circuit for a high-pass filter: ____.

8. The most common type of mass analyzer used in inductively coupled plasma mass
spectrometer ICPMS) is ___. ‘

9. The first multichannel detector used in spectroscopy was a photographic plate
or a film strip that was placed along the length of the focal plane of a spectrometer
so that all the lines in a spectrum could be recorded simultaneously. Mordern
multichannel transducers consist of an arrar of small photoelectric-sensitive
elements arranged either Inearly or in a two-dimensional pattern on a single
semiconductor chip. Give any two of the multichannel photon transducers: ___

and




Wt REA+AREER LR AR i < H H3E
W3 58 RErF {EBR / BE : ot ®

AR A DGR - me’{iﬁﬂ o CFHIEA (aEEaiaR)

(=) MEE - 58+ -

1. Absorption of carbon dioxide by a standardized solution of sodium hydroxide
leads to a negative systematic error in analyses in which an indicator with a basic
range is used; no systematic error is incurred when an indicator with an acidic
range is used. Why?

2. In selective precipitation of metal ions by sulfide or selective complexation of
metal ions by EDTA are generally achieved by pH control. Explain how it is
possible. '

3. Write mass-balance expressions for the system formed when 2 0.010 M NH;
solution is saturated with AgBr.

4. What are indicator electrode, working electrode, and generator electrode?

5. For quantitative analysis in absorption spectroscopy, such as infrared, ultraviolet
and visble, X-ray, the measured quantity, either the transmittance or the
absorbance, is related to the concentration of an analyte by Beer’s law. What are
the limitations of the Beer’s law.




