Thermo exam 1

1. Define the thermodynamic classification of isolated, closed and open systems

2. Give an example of hysteresis.

3. Sketch a p-V isotherm of a real gas below its critical temperature.  On the same graph also plot the p-V isotherm of van der Waals equation for that gas at the same temperature.

4. The oxygen gas cylinder in your lab has a volume of 43.8 L.  Let us say we order a cylinder with 16.0 kg of oxygen. What will the pressure of O2(g) be in atm when it arrives ? Assume T = 298.0K.  Do your calculation using (i) the ideal gas equation and (ii) the van der Waals equation. The van der Waals constants for O2(g) are:  a= 1.378 L2.atm.mol-2; b=0.0318 L.mol-1.   

5. The van der Waals constant "b" for two gases are:  b= 4.267 x 10-2 L/mol and b= 2.37 x 10-2 L/mol.  One of these is for CO2 and the other is for He.  Which of these is the value of b for CO2?  Explain your answer.

6. How are Cp and Cv related (give an equation) in a van der Waals gas?
7. The value of  for an unknown gas is 1.304 and the speed of sound through it is 259.  What is the gas?

8. For the reaction O2 + 2H2 → 2H2O What is k for each of the three Nk‘s (Nk=Nk0 + k)?
9. Hess’s original experiment was to mix sulfuric acid and ammonia.  Explain what he did and what he concluded.
10. Derive F=mv2xavgnA

11. What is an adiabatic process?  Why is the propagation of sound considered an adiabatic process?

12. A meteorite of mass 2.0kg enters the earth’s atmosphere at a velocity of 2000 m/s.  In the upper atmosphere, its speed is quickly reduced to 100 m/s. How much heat is generated during this process? (You may ignore any changes in gravitational potential energy).

13. The average speed of a molecule at T=300.0K is 425.3m/s.  What will its average speed be at T=600.0K

14. On the same graph, sketch the Maxwell-Boltzmann speed distribution P(v) Vs v  at two temperatures, one low and one high, and clearly indicate which is the low-T curve and which is the high-T curve.

15. The standard enthalpy of formation of ethanol (C2H5OH(l)) is –277.69 kJ mol–1.  Calculate its standard enthalpy of combustion. ( Hf0[CO2(g)] = –393.51 kJ mol-1, Hf0[H2O(l)] = –285.83 kJ mol-1 )
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R=8.314 J/K.mol = 0.08206 atm.L/K.mol = 0.08314 bar.L/K.mol
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