PHYS 2212 Problem-Solving Studio 01
Jan 18-24

Tonic Equilibrium %

You have a co-op job with a chemical company that is designing an ionic CO4

scrubber. Your boss has asked you to determine where a chlorine ion having &'\'
effective charge —e would situate itself near a carbon dioxide ion. The carbon Q
dioxide ion is composed of two oxygen ions each having an effective charge —2e and

a carbon ion having an effective charge +3e. These ions are arranged in a linear Q\)
configuration, with the carbon ion sandwiched midway between the two oxygen %

ions. The distance between each oxygen ion and the carbon ion is 3.0 x 10~ m.

Assuming that the chlorine ion is on a line that is perpendicular to the axis of

the carbon dioxide ion and that the line goes through the carbon ion, what is the

equilibrium distance for the chlorine ion relative to the carbon ion on this line? For

simplicity, you assume that the carbon dioxide ion does not deform in the presence

of the chlorine ion.

Instructions:

Construct a visual representation of the situation described, with all physical quantities represented by symbolic
variables. Identify the concepts that will be needed to answer the question posed, as well as any simplifying assump-
tions that you will use. Outline a plan (that is, a series of analytical steps) that you will use solve the problem, and
then follow those steps to solve the problem.

You may work as a group to complete this exercise, but
each student is expected to submit an individual solution.
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