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1. (a) Derive the Clausius-Clapeyron equation. Naphthalene, Ciollz, melis at 80 2°C. If the vapor
pressure of the liquid is 10 Torr at 85.8°C and 40 Torr at 119.3° C use the Clausnus Cl.lpeyl on
equation to calculate (b) the enthalpy of vaporization (use unit: kJ/mol); (¢) the normal boiling
point ("C), (d) the entropy of vaporization at the normal boiling point (use unit: J/mol K).

2. Consider the equilibrium NOyg <> NO, + 1/2 Oy, One mole of NOy, is placed in # vessel and
allowed to come fo equilibrium at a total pressure of 1 atim. Aun analysis of the contents of the

vessel gives the ratio values of partial pressure Pyo/Prgy:

T ' 700 K "800 K

PrnolPro2 0.872 - 2,50

i

(n) Calculate equilibritiin constant K, at 700 and 800 K. (b) Calculate 4G gacuo (use unit: kJ/mol)
at 700 ﬁlld 800 K. (c) Calculate AH’renonon (in kJ/mol', assmming it is iudependen‘t oi'
temperature. (1) Caleulate AG g0, (Use unit: J/mol) at 298.15 K. |

3. Au ideal solution at 298 Kis made up of 1 mole of A and 3 moles of B, for which saturated v;t'ponl |
plessme PA* = 200 Torr and Pp* = 100 Torr. (a) Calculate AH, i (Ixd/miol), ASyx (J/mol K), AG,,,Lx

(kJ/mol), (b)Calcnlate the total vapor pressure (in Torr) and th e compositinn in the vapor phase

4. A strong nhso,rptlon of infrared radiation is observed for 'H*( 1 at 2991 c1n™.

(a) Calculate the I"(ﬁ'cé constant, k (in‘N/m), for this molecule. (b) By what factor do you exbec:t?. :

this frequency to shift if deulermm ( H) is substituted for hydrogen i this molecule? 'lhe force{

constant is ulmffected by this substitution. H=1. 008 am, >*Cl = 34.961 amu, 211 = 2.0140 amu r

i

5. Using the following data for the reaction: A+ B—%>¢; y determine tlle order of the l'eactlon5‘

with respect to A and B, and the rate constant & (in M?s™ ) for the reaction:

[A] (M) [B] ™) Ixnitin‘;-}{ale Ms™) :
2.30 x 10 3.10 x 10° 5.25 x 10'f
460 x 10 6.20 x 10°° 4.20 x 10°
9,20 x 107 6.20 x 10 1.70:: 107




