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1. (10%) Explain
(a) triple point,
(b) azeotropic point,
(c).eutectic point
and plot phase diagrams for each phase behavior.
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2. {10%) H2O (/, 100 °C, 1 atm) « H,0 (g, 100 °C, 1 atm). The latent heat of vaporization of water
is 40.6 kd/mol. Calculate W, AH, AU, AG and AS for the vaporization of one mole of H,O.

3. (10%) The following thermodynamic data apply to the complete oxidation of one mole of butane
at 25 °C.

CAHm(g) + 13/2 OZ(g 9 4COg(g) + 5 H20(|)
AHO—-2877kande
AS® = —432.7 J/mole K
Suppose that a completely efficient fuel cell could be set up utilizing this reaction. Calculate
(a) the maximum electrical work, and
(b) the maximum total work that could be obtained at 25 °C.

4. (20%) Two mole of an ideal monatomic gas (a,:iR), initially at 0 °C and 1 bar, is put through

each of the reversible steps below. Calculate W, q, AU, AH and AS for each case. (Each step
start from 0 °C and 1 bar)

(a) Cooling at constant volume to — 100 °C.
(b) Isothermal compression to 100 bar.

(c) Constant pressure heating to 100 °C.
(d) Adiabatic expansion to 0.1 bar.

5. (20%) (a) Write both electrode reactions and the overall reaction for the cell
T1| TICl | CdCl; (0.01m) | Cd
(b) Calculate E and E° for this cell at 25 °C from the following information:
TF+e > Tl E°=-0.34V
Cd*+2e">Cd  E°=-040V
The solubility product for TICl is 1.6 x 10~ mol*dm™ at 25 °C.

6. (15%) A substance decomposes at 500K with a rate constant of 3.72 x 10™° s7".
(a) Calculate the half-life of the reaction.

(b) What fraction will remain undecomposed if the substance is heated for 2 h at 500 K?

7. (15%) Nitrogen pentoxide reacts with nitric oxide in the gas phase according to the equation
N,Os + NO & 3NO,
The following mechanism has been proposed.
N,Os 2> NO, + NO;

NO, + NO3; 2 N,Os

NO + NO; = 2NO,
Assume the steady state approximation can be applied for the intermediate; derive an equation
for the consumption of N,Os.






