Chemistry 231 Assignment #1 (due Tuesday, 17 September, in class)

1. Give the ordinary derivatives of the following functions:

a) flx)=3x+23x dfix)/dx = ? b) Ax)=15xInx dfix)/dx = ?
[4]

¢) fix)=16/(1-x) dfix)/dx = ? d) flx)=3e> dfix)/dx = ?
2. Give the partial derivatives of the following functions:

a) F(xy) = 103 (OF/8x)y, = ? (OF/8y)x = ?
(4]

b) p(T,V,) = Vbe - ;a~2_ (@p/0T)ym = ? (Op/OVm)r = ?

3. A 50.0 L tank contains 16.0 kg (1,000 moles) of methane gas at 25 °C. Calculate the pressure in
the tank using:

a) the ideal gas law
b) the van der Waals equation with a = 2.28 bar L> mol-? and b = 0.0427 L mol-!

[7] ¢) the graph of the compression factor Z from the course notes (copied on the next page).
d) Which estimate of the pressure (a, b or ¢) is most reliable? Explain briefly.

¢) Do attractive forces between the methane molecules in the tank dominate repulsive forces?

4. a) Any real gas becomes ideal as the pressure drops to zero. Why?
[2] b) Show that the van der Waals equation p(T.V,) = VRT = = ;/a_z
reduces to the ideal gas law p = RT/Vm in the limit p — 0. |
5- a) Is (QU/@V)r an extensive property? Justify your answer.
[2] b) Is Vm an extensive property? Justify your answer.
6. The synthesis of ammonia (N2 + 3H2 = 2NH3) was mentioned as an important application of

high-pressure gas technology. How important? About half of the world population of 7.5 billion
(1] people would starve without the large scale industrial production of synthetic ammonia! Explain.
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Compression Factor Z=pV/nRT of Methane
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