Ch341, Fall 2008 Test 2
Prof. Shattuck Name

R= 8.314 somethings = 0.08206 L atm thisl* = 0.08314 bar L K mol
1 atm = 1.013xTON m*

Part 1.
Answer 4 of the following 5 problems. If you answeore than 4, cross out the problem that you
don’t want graded, otherwise only the first 4 vadl graded. (8 points each)

1. What is the molecular interpretation of the ta@hstant in the Van der Waals equation of
state?

2. A reversible Carnot cycle is illustrated beldswe a rough sketch of the progress for a
reversible Carnot cycle on a plot of entropy vertgusperature. Label the steps I-IV so that you
can compare with the figure at left. Also indictte starting point.
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3. The activity of 15 ACE inhibitors was fit usitige following two alternative QSAR models.
The regression coefficient for each QSAR modeiverg Which model is the best model and
why? Or, rather, are both useful and valid?

Model 1: activity = 4.34 + 0.34 logP — 0.12 ASAR.31 dipole + 0.21 &, r* = 0.897
Model 2: activity = 2.32 + 0.61 logP — 5.61 MR ¥ = 0.664



4. One mole of an ideal gas at 298.2 K triplesaisime in an isothermal irreversible expansion
against B = 0. Calculate the changes in entropy of the gysted the surroundings

5. For the work dw = -4 dV. Under what circumstances can you substitute Pey?

Part 2
Answer 4 of the following 6 problems. If you answmeore than 4, cross out the problems that
you don’t want graded, otherwise only the first il ne graded. (16 points each)

6. A sample consisting of 1.00 mol of an ideal gith C,= °/, nR is initially at 3.25 atm and
310. K. The initial volume is 7.83 L. The gas urgtess a reversible adiabatic expansion until its
pressure reaches 2.50 atm. Calculate the finahwe|temperature, alJ for the process.
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7. Show that(a.l.jp =C + (anTVa.

[Show allsteps with reasorfsr each step, for example: "since H is a statetion”, "from the definition
of heat capacity", or "dividing by dP ". If you uaepartial derivative relationship that has a nafmgu
choose not to derive the relationship, just stagecbrresponding relationship name. (e.g. “fromctmain
rule” or “from the Euler chain rule”)]

8. The standard enthalpy of combustian25.0C, of the solid amino acid alanine is

—1623. kJ/mol. The formula for alanine is pH(CHz) COOH. The products of the combustion
are CQ(g), HO(l), and N(g). The enthalpy of formation of G@) is —393.51 kJ mdland for
H,O(l) is —285.83 kJ mal Calculate the enthalpy of formatifor alanine.



9. The standard enthalpy of combustiah25.0C, of the solid amino acid alanine is

—1623. kJ/mol. The formula for alanine is pH(CH;)COOH. The products are G@),

H.O(l), and N(g) (the same reaction as problem 8). Calculaténtieenal energy of combustion
of alanine.

10. Calculate the molar entropy change for the plvassition of water liquid to water vapor at
room temperature, 298.15K, and one atmosphereyed30 (I) - H,O (g). The constant
pressure heat capacity of liquid water is 75.3"ol™ and for water vapor is 33.6 J'fnol™.
The standard enthalpy of vaporization of water7.85 Kis 40.7 kJ mat.



ou 1

oH
11. Show tha 6V)T = (OVJT +P Ky

[Show allsteps with reasorfsr each step, for example: "since H is a statetion”, "from the definition
of heat capacity", or "dividing by dP ". If you uaepartial derivative relationship that has a namgu
choose not to derive the relationship, just stagecbrresponding relationship name. (e.g. “fromctmain
rule” or “from the Euler chain rule”)]




