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1. Explain the following terms or phase. (25% )
(a) Equivalent point
(b) Lattice energy
(¢) Arrhenius equation
(d) van der Waals equation

(e) E2 reaction

2. Determine the point groups of the following compounds. (20% )
(a) Allene
(b) Ammonia
(c) Benzene
(d) CO,

3. Please draw the structural formulas for the following molecules. (15% )
(a) 5-Methyl-1,3-hexadiene
(b) 1,3-Dichloroallene

(c) 1,2,4-Trichlorobenzene
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4. Consider the cell Hg(I)|Hg,Cl,(s)|HCl(aq)|AgCI(s)|Ag(s). Write the cell
reaction and half-cell reactions. (10%)

5. The potential in the “particle in a one-dimensional box” systemis V(x) =0
(0 <x<a)and V(x) =0 (x > a or x <0). Please derive the eigenfunctions and

eigenvalues. (10% )

6. One mole of monatomic ideal gas is expanded isothermally and reversibly at
300 K from a pressure of 2 to 1 bar. Calculate (a) heat q, (b) work w, (¢) AU,
(d) AH, (e) AS, (f) AA, and (g) AG. (R =8.31JK™ mole™; In(2) = 0.69)
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