CHEM 310 - Dr. Hartel

Winthrop University

Problem Set 1 – Orbitals and Bonding

1. Atoms

For each of the following species, indicate the numbers of protons, neutrons and electrons: 
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2. Electronic Configurations

1s2 2s22p6 3s23p64s23d10 4p65s24d10 5p66s2 4f145d106p67s25f147p6
Using horizontal lines to depict orbitals and their relative energies, draw the electronic configurations of the following species:
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For each of the following ground state species, indicate the number of valence electrons:

C  ____

S  ____

Cl-  ____
3. Lewis Structures

Draw complete Lewis structures for each of the following species.

Structures without Formal Charges


[image: image3.emf]CH

3

N

HONO CH

2

O

CH

2

CH

4

O CH

2

Cl

2

CH

3

CN CH

3

CHCH

2

CH

3

C

2

H

CH

3

OCH

3


Structures with Formal Charges
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Salts
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4. Lewis, Condensed and Skeletal Drawings

Convert the following Lewis structures into condensed structures.
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Convert the same structures above into skeletal structures.
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Convert the following condensed structures into skeletal structures.
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Convert the following structures into Lewis structures.
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5. Hybridization

Determine the hybridization of each indicated atom.


[image: image10.emf]NH

2

N C CH

3

C C CH

3

CH

2

O


6. Covalent Bonding

Describe the two orbitals that overlap to form the ( bond indicated by each arrow.
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Rank the ( bonds above (A – F) in order of decreasing strength.  ________________________

Rank the internuclear distances for the bonding interactions above (A – F) in order of decreasing length.  _____________________

7. Dipoles
Use symbols (δ+ and δ-) to designate the dipoles of the indicated bonds for each molecule.  Rank the bonds in each set in order of decreasing polarity (1 most polar to 3 least polar).
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