CHEM 222 Fall 2026
Prof. Goldsmith
Problem Set #1
Due Monday 09/14/26 at 1:10PM (Please submit as pdf on moodle)
Quiz #1 will be on Wednesday 09/16/26

Reading: Chapter 16 - Gases


1. The VDW constants for H2S are a = 4.484 atm•L2•mol-2 and b= 0.0434 L•mol-1
Calculate the pressure exerted by 1 mole of H2S under the following conditions:
0. Behaving ideally, at 298.15K in a volume of 1.08L
0. Behaving as a Van der Waals gas, at 298.15K in a volume of 1.08L
0. Make a graph showing how the pressure of H2S changes as a function of volume for 1 mole of H2S at 298.15K for both the IGL and for the VDW equation. This graph should show behavior for volumes from 0.1L to 200L
0. From your graph in c, what is the density at which the pressure predicted by the IGL is within 0.1% of the pressure predicted by the VDW equation

2. The Redlich Kwong equation of state is given below where a and b are constants:

a) Find the pressure, molar volume and temperature at the critical point (i.e find Pc, Tc and Vc) in terms of the constants 
b) Find a numerical value for the compressibility of a Redlich-Kwong gas at the critical point (Zc).

3. Express the Redlich Kwong Equation as a cubic equation in V.
	I.e. nV3 +mV2+pV+q = 0
Use the Newton-Raphson method as described in MathChapter G and in class to calculate the molar density, according to the Redlich Kwong Equation, of one mole of methane at 500K and 500 bar. You can check it with Mathematica if you want to.

 	4. Show how the second virial coefficients (B2v and B2p) of a gas and its molar mass can be obtained by plotting P/versus P, where is the density of the gas and P is the pressure. It will be helpful to understand how B2v and B2p are related to each other. Use this method to determine the second virial coefficient and the molar mass of ethane given the following data at 300.0K:
Pressure (bar)			1		10		20
Density (mg/mL)			1.2145		13.006		28.235
