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1. Consider a closed system that only P-V work is done. Please derive the following equations: (15 pt)

(1) AH = q,

2)C, — C, = (3_;’)10 +P (Z_Z)p N (%%)V

where q,: the heat absorbed in a constant-pressure process; C,: the heat capacity in a constant-pressure process;
C,: the heat capacity in a constant-volume process.

2. The normal melting point of tin at a pressure of 1 atm is 150°C. The change in volume during fusion is 41 cm’kg™

and A Hg, is 420 cal mol™. Find the melting point of tin when the pressure is raised to 400 atm. {atm= 101325

pascals; cal=4.18 J; MW of Tin =119 ) (15 pt)

3. The standard Gibbs energy difference for the process
C (graphite) = C (diamond)

Is 2.90 ki/mol at 24°C. The densities of these materials are p (graphite)=2.3 g/cma, o (diamond)= 3.5 g/cm?.

Estimate the pressure required to convert graphite to diamond at 24°C. = (10 pt)

4. Please write down the necessary and sufficient conditions for the validity of the Langmuir adsorption isotherm
model. (10 pt)

5. Derive the Langmuir adsorption isotherm % =— .1+ lforA+S = AS., where V is the gas volume at a

KaVm Pa Vin

pressure of P, Vi, is the volume of adsorbate at the surface and K, is the adsorption equilibrim constant. A and
S refer to the adsorbate of idea gas and surface, respectively (10 pt)

6. Therate constant for a reaction at 25°C is exactly triple the value at -20°C. Calculate the activation energy: {Gas

constant R=8.314 J'K*mol™") (10 pt)

7. For the reaction A+B—> C consider the following mechanism:

ky
A+ B AB" (1)
k-1
k
AB* 5 C (2)
Derive the rate law of % using the steady state approximation to eliminate the concentration of AB*. (10 pt)

8. Explain the following terms: (20 pt)
(a) Hess’s Law
(b) Michaelis constant
(c) Pauli exclusion principle
(d) Ideal solution




