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1. (a) What physical significance does the wavefunction in Schrodinger equation tell about the |
particle? 5% | | | |
(b) An oxygen molecule is confined in a cubic box of volume 1.00 m’. Assuming that the
molecule has an energy equal to 3/, kT at T=250 K, where k is the Boltzmann constant k =
R/N Avogadro, What is the value of n= (n +n + n.2)" for this molecule? 10%

(c) What is its de Broglie wavelength? 5%
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2. A sample of 4.0 mol O, with C, =29.355 ] K! is originally confined in 20 dm? at 300 K and |
then undergoes adiabatic expansion against a constant pressure of 50 kPa until the volume has
increased to 80 dm’. ,

(a) Calculate g, w, AT, AU, AH, and the final pressure of the gas p. 12%
(b) Calculate AS. 8 %

3. (a) What is the physical meaning of internal energy (usually termed as U) from molecular
viewpoint? 5% |
(b) Based on the explanation to question (a), why, the internal energy, can it be expressed as U =
U(T,V)? That means internal energy is a function dependent of both T (temperature) and V
(volume) of a system. 5%

(c¢) The heat capacity of a substance under constant volume condition is defined asC = %]—V—.

You are demanded to prove thatC = (%[—7{—) , knowing that the first law of thermodynamics and
14

U= U (T, V) when no extra work other than expansion work is concerned. 10%

4. Refer you to next page for the data of the standard potential at 298K of the reduction
half-reaction. Calculate |
(a) The emf of the cell Ag|AgCl(s)|AgCl(aq)|Ag at 25°C, 5%
(b) the solubility product of AgCl, and 10%
(¢) its solubility expressed in units of mol dm>. 5%

5. The reaction mechanism below ihvolves an intermediate A.
A, 2A + A (fast)
A+ B — P (slow)
Deduce the rate law for the reaction in two ways by
(a) assuming a pre-equilibrium, and 10%
(b) making a steady-state approximation. 10%
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