The Limiting Reagent… the substance in a chemical reaction that runs out first. 
How to Solve a Limiting Reagent Problem. 

Problem #1: Consider the reaction:

2 Al + 3 I2 ------> 2 AlI3
Determine the limiting reagent and the theoretical yield of the product if one starts with: 

a) 1.20 mol Al and 2.40 mol iodine.
b) 1.20 g Al and 2.40 g iodine
c) How many grams of Al are left over in part b?
Part A Solution: we already have moles as the unit, so we use those numbers directly. 

Here is how to find out the limiting reagent… 

Take the moles of each substance and divide it by the coefficient of the balanced equation.
For aluminum: 1.20 / 2 = 0.60
For iodine: 2.40 / 3 = 0.80
The lowest number of moles indicates the limiting reagent. Aluminum will run out first in part a.
Part B Solution: since we have grams, we must first convert to moles. Then we solve just as we did in part a just above. 
For the mole calculation:
aluminum is 1.20 g / 26.98 g mol¯1 = 0.04477 mol
iodine is 2.4 g / 253.8 g mol¯1 = 0.009456 mol 
To determine the limiting reagent:
aluminum is 0.04477 / 2 = 0.02238
iodine is 0.009456 / 3 = 0.003152 
The lower number of moles is iodine, so we have identified the limiting reagent. 

Finally, we have to do a calculation and it will involve the iodine, NOT the aluminum. Why?
From here figure out the grams of AlI3 and you have your answer. 
Part C Solution: since we have moles, we calculate directly and then convert to grams. 

Convert the moles of aluminum to grams and subtract it from 1.20 g and that's the answer. 

Al and I2 stand in a two-to-three molar relationship, so 0.009456 mol of I2 will use 
(react with) 0.006304 mol of Al. 

Convert this aluminum amount to grams and subtract it from 1.20 g and that's the mass of aluminum left over (in excess). 

Adapted from The Chem Team: http://www.chemteam.info/Stoichiometry/Limiting-Reagent.html
Problem #2: 
15.00 g aluminum sulfide and 10.00 g water react until the limiting reagent is used up. Here is the balanced equation for the reaction: 

Al2S3 + 6 H2O ---> 2Al(OH)3 + 3 H2S

(A) Which is the limiting reagent?
(B) What is the maximum mass of H2S which can be formed from these reagents?
(C) How much excess reagent remains after the reaction is complete? 

Problem #3: 

If there are 35.0 grams of C6H10 and 45.0 grams of O2, how many grams of the excess reagent will remain after the reaction ceases? 

6 C6H10 + 17 O2 ---> 12 CO2 + 10 H2O

