
Name ______________________________________________________   Date ________________   Period ________ 
 

Limiting Reactants/Reagents and Percent Yield of a Chemical Reaction 
https://www.youtube.com/watch?v=LicEaaXhlEY 

 

I.  Limiting Reactant 
Example 1:    Nestle’s Chocolate Chip Cookies (recipe given) 

Recipe calls for 2 eggs, but I only have _____________ .  This will limit the number of cookies that I can make. 

In this example, the limiting reactant is _____________ .   

 

In a balanced Chemical Equation, the numbers in front of the reactants and products are called the ________________ .  

Think of these numbers as the amounts, like in our recipe example.   

 

Example 2:   Hydrogen Combustion (main rocket chamber in the space shuttle) 

 2H2 + O2     →  2H2O 
Try This:  Circle the one that we would use up first (limiting reactant)?  How many water molecules can we 

make? _________   Leftovers? ____________ 

4H2 + 3O2    → 
  REACTANTS    PRODUCT 

 

 
 

Example 3:   Combustion of methane (how a Bunsen burner works) 

 CH4 + 2O2    →  CO2 + 2H2O 
 

Try This:  Circle the one that we would use up first (limiting reactant)?  How many water molecules can we 

make? _________ How many carbon dioxide molecules? ___________  Leftovers? ____________ 

CH4 + 4O2    → 
REACTANTS     PRODUCTS 

 

https://www.youtube.com/watch?v=LicEaaXhlEY


Since atoms aren’t actually big enough to see in the lab, we have to use our friend, the __________________ . 

 
Example 4: Combustion of methane (how a Bunsen burner works) 

 CH4  +  2O2    →  CO2 + 2H2O 
 10 grams 10 grams 

 

 

 
How many grams of CO2 can we make with 10 grams of CH4? 

 

 
 

 

How many grams of CO2 can we make with 10 grams of O2? 

 

 
 

 

Circle the one that we would use up first (limiting reactant)?   

What’s the most CO2 we can make? _____________ grams;   What product will have leftovers? ____________ 
 

II.  Percent Yield 
In the theoretical experiment above, we’re going to get _______ grams of CO2. 

In reality, all of the molecules of the limiting reagent aren’t going to react – some will escape, etc.  And so lots of times 

your actual yield will be much _______ than your predicted (theoretical) yield. 

 
Example 5: Calculate the percent yield for Example 4 if the actual yield was 6.19 grams CO2. 

 

 

 

 

 



Limiting Reagents and Percent Yield 
https://www.youtube.com/watch?v=XdVP9VsTOIU 

Example 1: 

Suppose you're having some guests over and you want to try to make as many PB&J sandwiches as possible.  You have 

enough peanut butter for 24 PB&J's; enough jelly for 18 PB&J's and enough bread for 12 PB&J's.  How many PB&J's 

could you make altogether? ________________ 

The number of PB&J's that I can make, assuming that I want to make as many as possible, is going to be limited to 

whichever one of these three that I had the ________________ of, which is ________________ in this example. 

 

Important Chemistry Concepts 

Chemical reactions work in a very similar fashion.  The limiting reagent in a chemical reaction is the reactant that runs 

out __________________.  (Note that this doesn't mean that it's the reactant that you have less of.)   

The limiting reagent determines what we call a THEORETICAL YIELD which is the mass, volume or amount of a product 

formed when the reaction goes to ______________________ . 

The ______________________ ___________________ is the ACTUAL YIELD over the theoretical yield times one 

hundred. This has significance if you're working in a ________________ and you run a chemical reaction. Let's say I get 

10 grams of a certain product. Generally you're going to __________ some of that product to random error or systematic 

error depending on which method you're using.  Ideally you want to get the theoretical yield but you never truly get it. 

You always get something _______________ than the theoretical yield when you carry out a reaction.  That is what the 

actual yield is. 

 

Example 2: 

Combustion of propane  

 C3H8 + 5O2    →  3CO2 + 4H2O 
 11 grams 32 grams 

 

(a) What is the limiting reagent? _____________ 

(b) What is the theoretical yield of water in grams? ______________________ 

(c) If you carry out an experiment that gives 10 grams of water, what is the percent yield? _______________________ % 

 

(a) 32 grams O2 (----------------------------------- ) = 

   

    (↕From periodic table) 

 

11 grams C3H8 (----------------------------------- ) =  _________ moles C3H8 (copy this answer to next line) 

 

       (↓from coefficients in balanced chemical equation) 

____________ mol C3H8 (----------------------------------- ) =  _____________ mol O2  

   (compare this ↑ with mol O2 answer above) 

 

Therefore, __________________ is the limiting reagent in this example. (Question (a) above). 

 

https://www.youtube.com/watch?v=XdVP9VsTOIU


Theoretical Yield is always based on the _________________ Reagent, which is ___________________. 

We are beginning our calculation of question (b) with our value calculated above from 32 g oxygen, which was 

___________ mol O2, because it is what we will run out of first when running this reaction. 

(b) C3H8 + 5O2    →  3CO2   +  4H2O 

  (↑excess) 1 mol       ? grams 

 

(↓from coeff. in bal. chem. eq.)  (↓From periodic table) 

________ mol O2 (----------------------------------- )(----------------------------------- ) =  __________ g H2O   

(c) % yield =  _actual yield_ x  100    =     ___________________ x 100 =     _____________________ % 

  
theoretical yield 

 

 

Limiting Reagents, Theoretical Yield, and Percent Yield 
https://www.youtube.com/watch?v=P2TKgSiPj1U 

 

IMPORTANT 1ST STEP:  Must have a correctly BALANCED EQUATION. 

2Ca(s)  +  O2(g)    →  2CaO(s)  
9.0 grams  4.1 grams   ? grams 

 

(a) Circle the limiting agent. 

(b) What is the theoretical yield of calcium oxide? __________________________________ 

(c) What is the percent yield of calcium oxide if 9.5 g CaO were produced (given 9.0 g Ca and 4.1 g O2)? ___________% 

(a) 

 

= 

(b) = 

(c)
 

 

https://www.youtube.com/watch?v=P2TKgSiPj1U

