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) |. Complete the following transformations. Several steps may be needed for each

transformations.{20%)

U U . 3

e K\l | OH N —— N
=0, O —D0=

2 [l. Write down the mechanisms for the following reactions. (20%)

H,C

* H,C ¢

0 0
2) ]
CH, excess |, OH o . HCl,

3 lIl. Draw the structures of the following compounds. (10%)

1) thiophene 2} acetic anhydride 3) tetrahydrofuran(THF)-

4) toluene 5) acetonitrila
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Zn(s) + 20H (aq) — Zn(OH)y(s) + 2¢”
2MnOy(s) + 2H,0() + 267 — 2MnO(OH)(s) + 20H (aq)
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. (10%) () What is the difference between reverse phase and normal phase HPLC?

(b) What is the differenice between capillary electrochromatography and micellar

electrokinetic chromatography?

{12%) Define the following terms used in organic and inorgaric inass

spectrometry: (a) electrospray ionization, (b) matrix-assisted laser desorption

“ionization, {c) inductively coupled plasmas, (d) electron impact ionization.

{12%) Define the following terms used in electrochemistry: (a)
controlled-potential electrolysis, (b) controlled-potential coulometry, (c)

voltammetry, (d) standard hydrogen reference electrode.

(16%) (a) Calculate the ionic strength of a solution that is 0.050 M in KNO; and
0.100 M in Na;SOs. '
(b} Calculate the molar concentration of HNOj; (63.08 g/mol) in a solution that
has a specific gravity of 1.42 and is 70% HNO; (w/w).
(c) Calculate the potential of a zine electrode immersed in 0.0600 M Zn{NQ3)-.
(E°=-0.763 V)
(d) What is the pH of a solution that is 0.400 M in formic acid and .00 M in

sodium formate? (Ka = 1.8 x 107
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Many eguations or laws in physical chemistry have the form of

y=Ae™® or y=Rae

~B/Cx

where x and y are physical=§uantities and A, B, C.are
constants or other physicai quantities or combinations there
of., List ten(l0) equations of such form.

For each equation,

(1) name the eguaticn or law, if any.

(2) write the mathematical form.

{(3) define all physical quantities and name all constants.

(4) explain its physical meaning.




