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I, Fora 0.IM solution of base that has 2.0% hydrolyzed («=0.020), find the Kj for the base. (5 pt)

2. Why is the pH of a buffer nearly independent of concentration? (5 pt)

3. When ammonium sulfate dissolves, both the anion and cation have acid-base reaction:

(NH,),804(s) % 2NH," + $0,> K,=276
NH, % NHy, +H' K,=57x10"
SO/ +H20% HSO, +OH K,=9.8x 10"

(a) Write a charge balance for this system (5 pt)
(b) Write a mass balance for this system (5 pt)
(c) Find the concentration of NHs,, if the pH is fixed at 9.25 (10 pt)
4, What is the defmition of ionic strength? Find the ionic strength of 0.01 M Na,SO, ? (10 pt)
5. Please explain the procedures and reactions of Kjeldahl nitrogen analysis? [note: for protein] (10 pt)
6. What is “standard hydrogen electrode™? Show the structure. (10 pt)
7. Please write the Nernst equation and predict the voltage change (AV) when the concentration of a
solution containing 0.001M [Ag'] is increased to 0.005M [Ag']. (10 pt)
8. Show the instrument structure of Gas Chromatograph — Flame Ionization Detector. (10 pt)
9. Explain the working principle of “Time-of-flight” mass spectrometer. (10 pt)

10. What is inductively coupled plasma atomic emission (ICP-AE) spectroscopy? (10 pt)



