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Theories of Covalent Bonding
December 6, 2009
Valence Bond Theory

1. sp hybridization. In sp hybridization, L s orbital(s) hybridize with __J___ p orbital(s) to

form _2'_ sp orbital(s). The hybrid orbitals are oriented at _lzo_o to eaéh other to form a
D‘V'g&iiﬁﬁ electron group geometry. = p orbitals remain unhybridizéd.

2. sp? hybridization. In sp? hybridization, _L s orbital(s) hybridize with £ p orbital(s) to

form _3_ sp? orbital(s). The hybrid orbitals are oriented at |28 © to each other to form a
‘rigonat | ; . i

M electron group geometry. p orbitals remain unhybridized.

3. sp® hybridization. In sp? hybridization, J; s orbital(s) hybridize with _é_ p orbital(s) to

form i sp> orbital(s). The hybrid orbitals are oriented at 09,8 © to each other to form a

{{'\MQM electron group geometry. D p orbitals remain unhybridized.
4. Consider the following molecule:
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A. There are l sigma (o) bonds and - pi ()bonds.
B. The Carbon #1 is gez' hybridized and the Carbon #2 is 393 hybridized.
C. In the C-F bond, the Carbon 597' orbital is overlapped with the Flourine P orbital.

D. On Carbon #2, the Carbon & P 3 orbital is overlapped with the S Hydrogen orbital.
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For the following molecules, indicate the molecular shape, hybridization of the central atom, the
nature of the bonds on the central atom (for example: sp>-p), number of sigma and pi bonds, and

whether or not the molecule is polar.
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