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1. An aqueous solution contains AgBr(S) and NH3(aq). (15 points)
(a) Please write all equations for the equilibria in the solution.
(b)Please write the mass balance equations for this solution.

(c) Please write charge balance equation for this solution.

2. What is “relative supersaturation”? Explain the mechanism of controlling particle

size of precipitation through relative supersaturation. (10 points)

3. Describe the experimental procedure of how you prepare a 1-L solution of pH 3.5
using 98% w/w H,SO,4 and water. K, is completely disassociated and K, is 0.01.
(10 points)

4. Draw the structure of the glass electrode for pH meter. Explain the working
principle in brief. (15 points)

5. What is Orbitrap mass spectroscopy? (10 points)

6. Please give the general form of Nernst Equation and explain its meaning and
applications. (10 points)

7. Show the instrument structure of an UV-Vis spectrometer using grating as
wavelength differentiating mechanism. Explain the principle of grating. (15
points)

8. In chromatography, what is the definition of “theoretical plates”? Explain the
meaning of van Deemter equation: H=A + B/u + Cu. (15 points)



