CHEM 141 (Chpts. 8-11) General Concept Questions
Worksheets for Chapters 9 and 10
1. How many electrons do Na+ and Cl− have compared to the neutral atoms?

2. Name the following ions:

(a) Al3+                                         (c) NO3−
(b) S2−                                          (d) SO42−
3. Define ionic bond and covalent bonds
4. What are valence electrons? 

5. State the octet rule. Give an example of how it works in ionic bonding.
6. (a) Define lattice energy.
(b) Define E, k, Q1, Q2, and d in the following equation:

E = k Q1Q2/d
7. What is the electron configuration of Fe and Fe+2? Is the octet rule satisfied for the Fe+2 ion?
8. Compare the length and strength of double and triple bonds.
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1. Define bond polarity.
2. What is the definition of electronegativity?
3. Why is sodium fluoride written as Na+ F− , but hydrofluoric acid written as Hδ+ Fδ− ?
4. What is a dipole moment? 

5. Why is hydrogen at the end of the formula for MgH2 and at the beginning of H2S? (What are

the differences in these compounds that effect their names and molecular formulas?)
6. a) Illustrate the steps for drawing a Lewis structure for SO42−, writing down something

for each step.
7. What are the formal charges of the S atom and the oxygen atoms in your Lewis structure of

SO42−? Be sure to show how you determine formal charge.
8. Draw all resonance structures for NO3−. Compare the length and strength of the 3 NO bonds

in NO3−.
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1. (a) Resonance is an important concept in describing the bonding of which class of

molecule? 

(b) What is special about this bonding arrangement?
2. a) Draw the Lewis structure for BF3.
b) Does this molecule obey the octet rule?

c) Why does BF3 react with molecules that have a lone pair?
3. Explain why PCl5, PCl3, and NCl3 are known compounds, whereas NCl5 is not.
4. Consider any molecule made up of a central atom with an expanded octet surrounded by other

atoms.

(a) What are the characteristics of the central atom? (size, electronegativity, etc.)
(b) What are the characteristics of the surrounding atoms?
5. (a) Define bond dissociation energy.
(b) Why is this energy ALWAYS endothermic?
6. Considering only single bonds, how does a bond's length vary with its strength?
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1. Give the names of the geometries of the following simple molecules? Draw them.

(a) PF5                                               (b) CF4                                              (c) SF6
2. (a) What is the difference between electron-domain geometry and molecular geometry?
(b) Give the electron domain geometry and molecular geometry of NH3. (Draw and name

them.)
3. What are the steps needed to predict molecular geometries with the VSEPR (valence shell

electron pair repulsion) model?
4. What role do double and triple bonds have in predicting geometry?
5. Why is the HOH angle in water 104.5° even though the electron-pair geometry is tetrahedral

and the tetrahedral angle is 109.5°?
6. For a molecule with more than two atoms, what features effect the dipole moment?.
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1. According to valence bond theory, what causes a covalent bond?
2. Mixing 3 atomic orbitals produces how many hybrid orbitals?____________
3. If one s atomic orbital and two p atomic orbitals are mixed to form hybrid orbitals, what is the

name of the hybrid orbitals which form?______________

4. Does the geometry of the hybrid orbitals of an atom parallel its molecular geometry or its

electron pair geometry?___________________________

4. What are the names of the hybrid orbitals used by atoms that have expanded octets?
5. (a) What are the three steps used to predict the hybrid orbitals used by an atom in bonding?
(b) Illustrate these steps by showing how you would determine the hybridization of N in

NH3?
6. (a) What is a sigma bond? (How is a sigma bond formed?)
(b) What is a pi bond? (How is a pi bond formed?)
7. What are delocalized bonds? (Which kind of bonds (sigma or pi) are used in forming

delocalized bonds?)
