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Answer the followihg questions, 10% for each problem.
1. List 3 intensive properties and 2 extensive properties.
2. Briefly describe the third law of thermodynamics.
3. Derive the second-order integrated reaction rate law, [4] = A, where 4 is

1+kt [A4],°
reactant and k is rate constant.

4. Briefly describe the two assumptions for ideal gas.

5. At 0 K, what kind of energy is not zero? How much isit? How do you call this
energy?

6. In quantum mechanics, ¥ is a state function, what are its variables? ¥Y*¥=? If
¥ is well-behaved, what does it means?

7. There is no classical analog of spin. In quantum mechanics, we postulate that for
a smgle electron there are only two simultaneous elgenfunctlons of S and § =
These are called o and B and have eigenvalue equations: S a=7? S =17 s

=9 §2p=9

8. Briefly describe the variation principle, which is an approximation method of
quantum mechanics.

9. Draw a simplest two component (A and B) liquid-solid phase diagram at constant
pressure. An eutectic point (E) is found at 40% B at temperature T.. The
melting point of A and B are T, and Tg, respectively. Give the materials existing
in each area on the phase diagram.

10. Use the Boltzmann distribution law (or Arrhenius equation) to find the ratio of
two reaction rate constants kjand k; at T} and T, respectively, if the activation
energy of the reaction is 100 kJ/mol. (List the mathematics equation with proper
numbers only.) ' '




