Name_______________

Molecular Bonding and VSEPR Theory
Part I. Types of Electronic Geometries.  Complete the following tables by filling in the appropriate electronic and molecular geometries as well as correct bond angles for each VSEPR type.
	# of Electron Clouds
	# of Bonded Atoms
	# of Lone Pairs
	Electronic Geometry
	Molecular Geometry
	Bond Angle(s)
	Example
	VSEPR Type (ABxEy)

	2
	2
	0
	
	
	
	BeH2
	

	3
	3
	0
	
	
	
	BCl3
	

	3
	2
	1
	
	
	
	NO2-1
	

	4
	4
	0
	
	
	
	CH4
	

	4
	3
	1
	
	
	
	NH3
	

	4
	2
	2
	
	
	
	H2O
	


	# of Electron Clouds
	# of Bonded Atoms
	# of Lone Pairs
	Electronic Geometry
	Molecular Geometry
	Bond Angle(s)
	Example
	VSEPR Type (ABxEy)

	5
	5
	0
	
	
	
	PCl5
	

	5
	4
	1
	
	
	
	XeO2F2
	

	5
	3
	2
	
	
	
	ClF3
	

	5
	2
	3
	
	
	
	XeF2
	

	6
	6
	0
	
	
	
	PF6-
	

	6
	5
	1
	
	
	
	ClF5
	

	6
	4
	2
	
	
	
	ICl4-
	


Part II.  VSEPR Theory and Molecular Geometry.  For each molecule shown below, write the most important Lewis structure, determine the correct electronic and molecular geometries, and indicate the correct bond angles.

	Molecule

Nitrogen Trifluoride

(NF3)
	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule

Water

(H2O)
	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule
Beryllium Dichloride

(BeCl2)


	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule
Sulfur Tetrafluoride

(SF4)


	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule
Carbonate Ion

(CO32-)
	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)


	Molecule

Carbon Tetrachloride

(CCl4)
	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule

Carbon Dioxide

(CO2)
	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule
Chlorine Trifluoride
(ClF3)


	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule
Triiodide Ion
(I3-)


	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule
Xenon Difluoride
(XeF2)
	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)

	Molecule
Iodine Pentafluoride
 (IF5)
	Lewis Structure
	Electronic Geometry (incl. hybrid orbital set)

	
	
	Molecular Geometry

	
	
	Bond Angle(s)


Part III.  Multi-centered molecules.  For each molecule below, draw the correct Lewis structure and complete the following table.

	Molecule

Acetonitrile

(CH3CN)

both C's are central atoms
	Lewis Structure
	Mol.Geo. (Each Central Atom)

	
	
	Bond Angle(s)

	
	
	# of ( bonds/# of ( bonds

	Molecule
Ethylene

(C2H4)

both C's are central atoms
	Lewis Structure
	Mol.Geo. (Each Central Atom)

	
	
	Bond Angle(s)

	
	
	# of ( bonds/# of ( bonds

	Molecule
Acetylene

(C2H2)

both C's are central atoms
	Lewis Structure
	Mol.Geo. (Each Central Atom)

	
	
	Bond Angle(s)

	
	
	# of ( bonds/# of ( bonds

	Molecule
Dimethyl Ether

(CH3OCH3)

C's and O's as central atoms
	Lewis Structure
	Mol.Geo. (Each Central Atom)

	
	
	Bond Angle(s)

	
	
	# of ( bonds/# of ( bonds

	Molecule
CF3SF5
(Trifluoromethyl)

Sulfurpentafluoride

C and S as central atom
	Lewis Structure
	Mol.Geo. (Each Central Atom)

	
	
	Bond Angle(s)

	
	
	# of ( bonds/# of ( bonds


