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1. What is the correct expression of the percent relative error, where x; represents the individual values from

the measurements, and x, is the true or accepted value of the quantity?

A) x;—x, B)x,—x; C) (xi—x,) x 100% / x,
D) (x; = x;) x 100% / x; E) (x;—x) x 100% / »;

2. Which of the following is 2 strong acid? == —
A)H;BO; . B) HCIO; — O H,CO; D) H;PO, E) none of these

3. Which of the following properties of activity coefficients is correct?
A) In very dilute solutions in which the ionic strength is minimal, the activity coefficient is 1.
B) In solutions that are not too concentrated, the activity coefficient is indepsndent of the ionic strength.

C) For a given ionic strength, the activity coefficient of an ion increases more dramatically from 1 as the
charge on the species increases.

D) At any given ionic strength, the activity coefficients of ions of the same charge are different
significantly.

4. Gravimetric methods are

A) based on determining the quantity of charge required to complete a reaction with the analyte.
B) based on determining the quantity of current required to complete a reaction with the analyte.

C) based on determining the volume of a reagent of known concentration required to react completely
with the analyte.

D) quantitative methods based on deteirii_];iﬁ_i_n_zthz f:nass of a pure compound to which the analyte is
chemically related. T

5. The equivalence point is the point in = titration when
A) a physical change occurs that is associated with the condition of chemical equivalence.
B) a chemical change occurs that is associated with the condition of physical equivalence.
C) the mass of added standard reagent is equivalent to the mass of analyte.
D) the volume of é&ded standard reag;eﬁ éq—;ﬁxg_ﬂent to the volume of analyte.

‘E) the amount of added standard reagentis -equivalent to the amount of analyte.

S
6. Which of the following is a primary siand\arﬁ‘fﬁ' acids?
A) Benzoic acid B) Potassium hydrogen iodate C) Potassium hydrogen phthalate (KHP)
D) Sodium carbonate E) Sodium hydroxide
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7. The pH transition range of most acid type indicators is roughly pX, +
A) 0.1 B) 1 C)3 D)5 E) 10
8. For oxalic acid, Ky = 5.6 x 107, and Ky =5.42 x 10°.  The agueous solution of NaHC,0; is
A) acidic B) basic C) neutral D) cannot tell
9. What is the most commonly used indicator for EfiTA titrations?
A) Bromcresol Green B) Methylred C) Eriochrome Black T
D) Bromthymol Blue E) Phenolphthalein
10. Standard electrode potentials can be used for
A) calculating equilibrium constants for redox reactions.
B) calculating thermodynamic cell potentials. C) constructing redox titration curves.
D) none of these. = e E) all of these.
11. Potentiometric methods E—
A) are based on measuring the potential of electrochemical cells without drawing appreciable current.
B) are electrolytic methods in which there is a net current anc a net cell reaction.
C) are based on measuring current as a function of the potential applied to a small electrode.
D) are based on measuring current as a function of the potential applied to a dropping mercury electrode.
E) are based on measuring current at a fixed potential.
12. What is the advantages of Fourier transform? —
A) rapid. B) higher signal-to-noise ratios. C) high throughput.
D) all of these. E) none of these. =
13. Which of the following is the most commonly used method of atomization ir atomic emission
spectrometry and atomic mass spectrometry?
A) Direct-current plasma. B) Electric arc. C) Electrothermal.
D) Flame. & E) Inductivelycoupled plasma.
14. Which of the following is the most coﬂmlougyfed gas chromatography detector for organic
Rl Ry
compounds? R & S
A) Electron capture. B) Flame ionization. C) FTIR.

D) Photoionization. E) Thermal conductivity.
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15. Which of the following resolution is able to separate the ions with masses of 49.9921 and 50.00712?
A) 1500. B) 2500. C) 3500. D) 500. E) none of these.
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1. Make a clear distinction between the followings: (40% total, 5% each)

(a) reduction and reducing agent. ~ -

(b) linear-scan voltammetry and pul

(c) absorbance and transmittance.
(d) filters and monochromators as wavelength selectors

(e) electron impact and electrospray ionization as ionization sources of mass spectrometers

(f) scanning electron microscopy and atomic force microscope.
(8) capillary zone electrophoresis and miceliar electrokinetic chromatography
(h) differential thermal analysis and differential scanning calorimetry
2. What is general elution problem? How to. scﬂ_ve_ this general elution problem in gas chromatography and

supercritical fluid chromatography? (8% total, 4% each)

3. Describe the difference between ion-pair chromatography, ion-exchange chromatography, and
lon-exclusion chromatography. ( 7%)
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