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Chemistry 231 Test 1 (19 October 2020)

e all questions are of equal value
e no books or notes are allowed
e no marks for unreadable answers

e please answer all 4 questions in the spaces provideﬂ
e you have 50 minutes to write this test
e a calculator and the equation sheet provided may be used

Q1. a) A pressure gauge on 10.0 L tank of xenon reads 30.0 bar at 300 K.

i) Calculate the number of moles of xenon in the tank using the ideal gas law.
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ii) Calculate a more accurate value of 7 using the xenon compressibility factors plotted below.
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b) 1.00 mole of xenon initially at 1.00 bar and 300 K is reversibly and isothermally comp

30.0 bar at 300 K. Assuming ideal-gas behavior, calculate w.
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¢) Is the actual work Tequired to reversibly compress xenon from 1.00 bar to 30.0 bar at 300 K larger
than the work calculated in part b for an ideal gas? Justify your answer.
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Q2. a) The isothermal compressibility could be defined as (6V/dp);. lee two reasons why it is
more convenient to define the isothermal compressibility as -V (8V/6p)r .
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b) Show the isothermal compressibility of an ideal gas is 1/p.
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¢) The isothermal compressibilities of liquids and solids are much smaller than 1/p. Why‘7 Give a
molecular interpretation.
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d) The change in the internal energy is given by: b
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or ov ),
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Both equations are correct, but which equation is more useful for practlcal calculatlons'? Explain.
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Q3. a) For a gas obeying the van der Waals'equatlon p= vV —5 77 show ( % l =
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b) If a gas obeying the van der Waals equation expands isothermally, does the internal energy U of the
gas increase? Decrease? Or remain constant? Explain.
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¢) Give a definition of a Joule-Thomson (JT) expansion.
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d) JT expansions might appear to be a minor thermodynamic curiosity of interest only to physical
chemistry instructors. But without JT expansions, half of the world population would starve! Explain.
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e) For the operation of air conditioners, freezers and other cooling equipment, why is it not a good idea
to use ideal gases as refrigerants?
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Q4. a) Calculate g, w, AU and AH for the evaporation of 5.00 moles of liquid water at 100 °C and
1.00 bar. Data: AHyapm(H0,1) =40.3 kJ mol-'
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b) In the calculatlons for part a, it is an excellaprox1at10n to assume V(HzO /)=0. Why?
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¢) The volumetric thermal expansion coefficient (/) and the isothermal compressibility (k) are positive
quantities. Is this statement true or false? Explain.
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