Molecular Shapes
Because we are drawing them on paper the molecules we draw often look flat.  Molecules, however, are three dimensional objects and come in different shapes.  To determine the shape of a molecule your first step will be to draw the Lewis structure.  Once you have the Lewis structure drawn you count the number of atoms and the number of lone pairs of electrons around the central atom to determine the shape.

The number of atoms and the number of lone pairs around a central atom determine the shape because those atoms and electrons repel each other.  The molecule will take on a shape that gives the atoms the most possible room, this is the shape where all of the attached atoms and electrons are as far away from each other as possible.  This is called the     Valence-Shell Electron-Pair Repulsion (VSEPR) Model.

We will start with something simple.  Let’s try CO2.

1) Lewis Structure

The Lewis structure looks like   :O=C=O:

2) Now count the atoms and electron pairs around the center atom (which in this case is carbon).

2 atoms, 0 electron pairs

3) To get the oxygen atoms as far apart as possible we put them in a straight line, so this molecule is linear.

4) To go a step further, we can determine the bond angle, in this case it is 180˚.
If you have three things to evenly arrange around a center atom you get a shape called trigonal planar.  Four things give you a shape called tetrahedral.

Electron Pair Geometry and Molecular Geometry
Electron pair geometry refers to the shape of the atoms and lone pair electrons.  Molecular geometry describes the shape the atoms form.

For example lets look at a common molecule, water, H2O.

Start with a Lewis structure, the oxygen has two atoms of H attached and two electron pairs.  

Four things arranged around a central atom is tetrahedral.  So the electron geometry is tetrahedral.  If we look at only the hydrogens, the shape is bent.  The molecular geometry is bent (some books refer to this as angular).

Electron Pairs
Something to keep in mind is that a lone pair of electrons will take up slightly more room than an atom.  The bond angles will be slightly different if there are lone pairs of electrons involved.
