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1. (20%) Answer the following questions briefly:
a. What are the differences between natural law and theory?
b. What are the major differences between ionic and molecular compounds?
c. Give the three definitions for acids and bases.
d. There are five kinds of crystalline solids, write them please.

e. What factors can influence the reaction rate of a reaction?

2. (20%) If you have prepared an organic compound composed with C, H, and O
atoms, please illustrate how can you determine the molecular formula of the
compound? ’

3. (20%) Give the trends of atomic size, first ionization, and electron affinity across
a period and down a group in the periodic table. Please also give the reasons of the
trends.

4. (20%) The following data were collected for the rate of the reaction 2 NO(g) +
Oa(g) — 2NOy(g):

Experiment [NO] (M) [O7] (M) Initial rate (A/s)
1 0.0126 0.0125 1.41 x 107
2 0.0252 0.0250 1.13 x 107!
3 o 0.0252 0.0125 5.64 x 1072

a. Determine the rate law and the value of the rate constant.

b. Propose a possible reaction mechanism for the reaction.

5. (20%) Thermodynamics has been recognized as an important tool to predict
whether a reaction is spontaneous or not. Pleases illustrate the criteria of a
spontaneous process. If a reaction is nonspontaneous at a given temperature, how
can you make the reaction occur spontaneously‘?






