
Homework Set I - CE 210 
 

Spring 2017      Due February 1        B.A. DeVantier 
 
General Instructions: You may print neatly or use word processing for the written portion of your 
homework. Graphs may be done by hand or computer spreadsheet software (unless specified in 
the problem statement), but when done by computer, a copy of the Excel spreadsheet used must 
be sent as an attachment to bruce.devantier@siu..edu verifying your independent computer-based 
work. Submit your homework as a hard copy with a cover sheet. Hard copy of spreadsheet 
graphs should be submitted along with printout of the representative parts of data and example 
calculations where spreadsheet formulae are used. 
 
Problem 1 Give the electron orbital description (hydrogen is 1s1) of chlorine and potassium. 
 
Problem 2  There are only four stable isotopes of iron. Unstable isotopes exist only a short time 
before reverting to a stable form. Perform an internet search to find the isotopes kFe, lFe mFe and nFe 
that are the stable forms. Give the number of electrons, protons, and neutrons for each isotope. Hint: 
you will find the integer values of k, l, m, and n, and the values of k through n can be used to find the 
number of neutrons once the number of protons (equal to the number of electrons) is determined 
from the atomic number. 
 
Problem 3  Calculate the molar (mol/L) concentrations of the following aqueous (in water) 
solutions: 

a) 24.2 grams of hydrocyanic acid (HCN) in 3 liters 
b) 24.2 milligrams of acetic acid in 2 liters 
c) 24.2 milligrams of diatomic nitrogen in 1 liter 

 
Problem 4  Construct a spreadsheet similar to the one presented in class for hydrocyanic acid to 
the per cent ionized and unionized amounts in the dissociation reaction for hydrocyanic acid into the 
hydrogen and cyanide ions (H+ and CN-) . The value of pKa at 25°C is 4.8.  
 
Problem 5 Draw a planar structure description of: 

a) butane     (a fuel) 
b) methanol    (fuel and solvent) 
c) propanoic  acid    (industrial chemical) 
d) acetaldehyde or ethyl aldehyde (industrial chemical) 
e) methyl ethyl ketone   (industrial solvent) 

 
Problem 6 Write the simple chemical formula and the structural formula for the chemicals 
listed in Problem 5. 
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