AP Chemistry – Chapter 8, Bonding  FAQ

Q: How does S and P use d electrons in expanded octets if they don’t have d electrons?

A:  Even though sulfur and phosphorous do not have d electrons, there is still an empty d orbital present (3d).  While it is unusual, electrons can be shared in those empty d orbitals to form expanded octets.

Q:  How do I know which bond is more polar without using an electronegativity table?

A:  Use the periodic trend for electronegativity.  The higher electronegativity is the one furthest up and right on the periodic table.  To find the highest polarity, find the two elements that have the largest difference in electronegativity (the furthest apart from each other on the periodic table).

Q:  How do bond energies work?

A:  The bond energies obtained by breaking all the bonds in the reactants (left side of the arrow) minus all the energy needed to form bonds (on the right side of the arrow) would equal the net change in energy.  If there are coefficients, be sure to multiply the bond energy of the molecule by the number of moles of that molecule present.

Q:  What do I do if I get a tie between two different structures when evaluating formal charge?

A:  First, keep in mind that the “true” structure is an average of all the possible structures.  If one of the structures IS the average of all the structures, then it must be the best one.  (Example:  two double bonds, a triple bond and a single bond, and a single bond and a triple bond would average out to two double bonds.)  If that doesn’t break the tie, then go with the structure that would best suit the element’s charge.  (Example:  If it’s between C and O having a negative formal charge, O would be the better choice to be negative since it’s more electronegative.)

Q:  How do I draw a Lewis structure of an ion?

A:  If it’s a negative ion, add the negative charge to the valence.  If it’s a positive ion, subtract the positive charge from the valance.  In either case put [ ] around the entire structure, and write the charge outside the brackets.

Q:  How do I find the formal charge of an element?

A:  Group number – lone electrons (dots) – ½ of the bonded electrons

Q:  How do I use formal charge to determine the central atom?

A:  Draw all the possible structures, trying each one in the center.  Find the formal charge for each structure.  Whichever structure has the least amount of formal charge (often the least number of atoms that have formal charge) is the best structure.  (NOTE:  All of the structures should add up to the same charge… zero for a compound, or the charge of the ion if it’s an ion)
