Find the pH of an 0.2M solution of acetic acid.  Ka for acetic acid is 1.8 x 10-5. 

From the ionization of acetic acid, 

CH3COOH = CH3COO- + H+

Describe each equilibrium concentration in terms of x.

x = [H+]equilibrium = [A-]equilibrium
[HA]equilibrium = [HA]initial - x

We can assume that the initial concentration of weak acid is approximately equal to the equilibrium concentration.

[HA]equilibrium = [HA]initial
Plug the concentrations described in terms of x into the Ka expression, and solve for x.
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So the ph of the acid is
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