Name:________________________________________		Period:__________________________
Chemistry Unit 11 – Stoichiometry 
Unit Objectives
	Honors 
(5.0)
	All of Levels 3 and 4 as well as… 
· Use information about amounts of chemicals (herbicide, pesticide, pharmaceuticals, etc) in real life applications to make a decision about how much to safely use in a given situation.

	More Complex (4.0)
	All of Level 3 and… 
· Solve Level 3 problems from WORD equations as well as balanced chemical equations. 

	Target Goal (3.0)
	· Interpret a balanced chemical equation in terms of mole-to-mole relationships. 
· Use mole ratios to convert mass, volume, or particles of one substance to the mass, volume, or particles of another substance in the reaction. 
· Identify the limiting reagent in a given reaction
· Calculate the theoretical yield, the percent yield, and the amount of excess reagent that remains.

	Simpler (2.0)
	· Use a balanced equation as a “recipe” for creating a product. 
· Convert mass, volume or particles of one substance to the mass, volume, or particles of ANOTHER substance in the reaction. 
· Given the limiting reagent, calculate the theoretical yield, the percent yield.

	With Help (1.0)
	All of Level 2 with hints/guidance



	Objective
	Learning Opportunities
	Suggested Due Date
	Date Completed

	Translate a balance equation into a mole to mole relationship  
	· Read p. 353-358
· Podcast 8.1 Translating Equations 
·  Ans.# 1-2 p.355
· The Case of a Tiny Trikes
· PhET Sandwich Game 
	04/17
	

	Interpret mole ratios to mass, volume and molecules 
	· Read p.359- 366
· Podcast 8.2  Stoichiometry Calculations 
· Answer # 3,4 & 10 ,p. 358; # 11-12 , p.360; # 13-14, p.361; #15-16,p. 364; #17-18,p. 365; #19-20, 24 ,p. 366  
· Stoichiometry : Mole to Mole Problems
· Stoichiometry: Volume to Volume Problems
· Stoichiometry: Mass to Mass Problems
· Stoichiometry: Mixed Problems
· STOICHIOMETRY LAB 

	04/21
	

	Determine the limiting reagent in a reaction and calculate percent yield. 
	· Read p. 368-377
· Podcast 8:3 Limiting Reagent 
· Answer # 25-26,p.370; # 27-28,p. 371; # 29-30,p.374; #31,32,25 ,p. 375
· Stoichiometry Problems 
· Limiting Reagent Stations
· BONUS LAB: S’Mores Lab
	04/26
	




https://youtu.be/1x4oOcF1dps 
[image: ]
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The Case of the Tiny Tikes Trikes 

1. Define Stoichiometry –



2. What are stoichiometric calculations?



3. How do chemists calculate the amount of reactants and products in chemical reactions?



The Case of the Tiny Tikes Tricycle Company

You are in charge of the Tiny Tikes Tricycle Company. Your business plan requires the production of 128 custom-made tricycles each day. One of your responsibilities is to be sure that there are enough parts available at the start of each day. You need to:
1. Form your company. This means that you need to identify the major components of a tricycle and gather the parts you need.



2. Once you’ve found your “parts” you will need to identify each part (reactants) and give them letter symbols. (Hint: there are 5 parts)



3. You need to write a “finish” tricycle formula. (This includes writing a balanced equation.)


4. Draw your product.



5. How many of each part will be needed to produce 128 tricycles?




6. Write the chemical equation for: Nitrogen gas and hydrogen gas react to form ammonia gas.   



7. What kinds of information can be derived from this equation?
a. Particles 

b. Moles


c. Mass

d. Volume

	Substance
	N2
	3H2
	2NH3

	Particles



	
	
	

	Moles



	
	
	

	Mass



	
	
	

	Volume



	
	
	


  Remember:
1mol=6.02 x 1023 particles (atoms, molecules, formula units)
1mol= 22.4 L
1mol= molar mass of an element 


Podcast: Converting Amounts Using Stoichiometry https://youtu.be/eOZTSJoAshI 
The Balanced Chemical equation for producing water is
2 H2 + 1 O2  2 H2O
We cannot say that 2 grams of hydrogen combines with one gram of oxygen to form 2 grams of water… The reaction describes MOLES

· Many stoichiometry problems follow a pattern:   
   write the equation and label each part below



Example One
grams(x)  moles(x)  moles(y)  grams(y)
For the reaction 2H2 + O2  2H2O what is the path we would take for the following:
a) Given 2 moles H2O, calculate grams H2O?


b) Moles O2 required for 36 g H2?


c) Grams of H2O produced from 6 grams O2?


Example Two 
Given:  4NH3 + 5O2  6H2O + 4NO
a) How many moles of H2O can be made using  0.5 mol NH3?  
b) what mass of NH3 is needed to make 1.5 mol NO?    
c) how many grams of NO can be made from 120 g of NH3?




Example Three
2 C4H10 + 13 O2 -> 8 CO2 + 10 H2O 
	a) what mass of O2 will react with 400 g C4H10?
	b) What volume of carbon dioxide is formed?




Example Four
3 HCl + Al(OH)3 -> 3 H2O + AlCl3
How many grams of aluminum hydroxide will react with 5.3 moles of HCl?




Example Five
Ca(ClO3)2 -> CaCl2 + 3 O2 
What mass of O2 results from the decomposition of 1.00 kg of calcium chlorate?

Name: _________________________
Per: ____  Date: _________________

Initial    Mass
Final    Mass
Mass of calcium carbonate used
Moles of calcium carbonate used
Formula units (molecules) calcium carbonate used
Sidewalk Chalk Gravimetric Analysis Lab







Embed the video/gif of your sidewalk chalk writing and the work on this page on your website on the chemistry page.

Podcast: Limiting Reagents https://youtu.be/Vj2skqmmsSw 
[image: SGNRD079]
Caution: this stuff is difficult to follow at first. Be patient!

· Cake example: 
· Recipe:
		2 cups flour	1½ TBSP baking powder 
		2 eggs		1 cup water
		1 cup sugar	1/3 cup oil
Suppose in your kitchen you have 14 cups flour, 4 eggs, 9 cups sugar, 15 TBSP baking powder, 10 cups of water, and 3 1/3 cups oil.  How many cakes can be baked?
· [image: MCj04124140000[1]]Flour... need 2 cups, have 14 cups = ________
· Eggs…need 2 eggs, have 4 eggs =_________ 
· Sugar… need 1 cup, have 9 cups = _________
· Baking powder…need 1½ TBSP, 
	have 15 TBSP = __________
· Water…need 1 cup, have 10 cups = ________
· Oil…need 1/3 cup, have 3 1/3 = __________
· Back to the question, how many cakes can be baked?
· Answer is _______
· Only 4 eggs, so we have extra of all the other ingredients
· Eggs, in this case, is the ____________ reactant
Example One: 
How many moles of NO are produced if       __ mol NH3 are burned in __ mol O2?
4 mol NH3, 5 mol O2 _____________________________________________
4 mol NH3, 20 mol O2_____________________________________________
8 mol NH3, 20 mol O2_____________________________________________

Example Two
Given: 4NH3 + 5O2  6H2O + 4NO
How many moles of NO are produced if   __ mol NH3 are burned in __ mol O2?
· 4 mol NH3, 2.5 mol O2 _____________________________________________
· In limiting reagent questions we use the limiting reagent as the “given quantity” and ignore the reagent that is in excess



Example Three
How many grams of NO are produced if 4 moles NH3 are burned in 20 mol O2? 
Since NH3 is the limiting reagent we will use this as our “given quantity” in the calculation






Example Four      4NH3 + 5O2  6H2O + 4NO
How many g NO are produced if 20 g NH3 is burned in 30 g O2? 
Step 1: Calculate the number of moles of EACH reactant





Step 2: Comparison chart







Step 3: Perform the stoichiometry using the ____________   ____________ as the “given” quantity (the starting place). How many g NO are produced if 20 g NH3 is burned in 30 g O2? 





	
Example Five: The Shortcut		4NH3 + 5O2  6H2O + 4NO
· Do _________ separate calculations using both given quantities.  The ___________ answer is correct.
How many g NO are produced if 20 g NH3 is burned in 30 g O2?  4NH3 + 5O2 6H2O+ 4NO







Example Six: Use the Shortcut
2Al + 6HCl  2AlCl3 + 3H2
If 25 g aluminum was added to 90 g HCl, what mass of H2 will be produced?  







[bookmark: _GoBack] 
[image: ]



[image: ]

Podcast: Percent Yield https://youtu.be/u_54Pk7D3Qs 

· _________________ is the amount of product made in a chemical reaction.
Three Types of yield:
· _______________ Yield – 
· What you actually get in the lab
· Theoretical Yield – 
· What the balanced equation tells _____________ be made
· ___________________ Yield – 
·  
Percent Yield
· Percent yield tells us how ________________ a reaction is.
· Percent yield CANNOT be bigger than _________ unless contamination occurs
· Theoretical yield will always be larger than actual yield.
· Why?
· Impure reactants, competing side reactions, loss of product in filtering or transferring between containers
Example Seven
6.78 g of copper is produced when 3.92 g of Al are reacted with excess copper (II) sulfate.
· What is the actual yield? ________________
· What is the theoretical yield? ________________
· What is the percent yield? ________________


Example 8
MgCl2 + 2AgNO3  Mg(NO3)2 + 2AgCl
52.29 g of silver chloride formed when 25 g magnesium chloride was added to 68 g silver nitrate. What is the percent yield in this reaction?  




Stoichiometry Lab
Purpose: To synthesize exactly 2.00 grams of a precipitate in a chemical reaction.

Pre-Lab Questions:  
1. Determine the following:
a. Independent variable (this is the part you actually get to have control over and make decisions about)


b. Dependent variable (this is what you measure in the end)


c. Constants (list at least three)



2. Write the balanced chemical reaction for the chemicals that you selected and indicate the precipitate.



3. Show your two separate T-Tables for the calculation of how many grams you need of each  reactant. (Hint: Start each T-Table with 2.00g of the Precipitate)








Data Table:
	Mass of          (Reactant 1)
	
	 

	Mass of              (Reactant 2)
	
	 

	Mass of Empty Watch Glass
	
	 

	Mass of Watch Glass with Precipitate
	
	 

	Mass of Precipitate 

	First Heating
	

	
	Second Heating
	

	
	Third Heating
	 


Observations: Describe (in detail) what you saw before, during, and after your reaction.















Analysis Questions:
4. Calculate the percent yield of the precipitate you made in the lab.






5. Write the Net Ionic Equation for the reaction you conducted.




6. Did some sort of contamination or error impact your experiment? How do you know?






7. What did you learn from doing this experiment?  Why is it important for industry?




1
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EXAMELS PROBUSMS

\ CONSider : YNH; +50, — 6H,0 +4NO
 how ANy GAOLEES G 6,6 are PIOdUCEd i @176 GI0L OFF 0, ane used)

CONSIAEN : YNH; + 50, — 6,0 + 4NO
How many GOLES OF (0 are produced if 17 GI6L G 1,0 are used,

EXample TWOLEXampie one

CONSIdEN : YNH; +50, —> 6H,0 + 4NO
O How many GREGS OF [,0 e producedif 1.9 G16L OF (i,
O o are combined Wih excess 0Xygen?

CONSIdN : YNH; +50, = 6H,0+ YN0

How many GRECS OF 0, are required +0 produce ©.3 GIOL OF 67

CONSIdEr : YNH; +50, — 6H,0.+ YO
O How many GRERMS OF W ane Droduced if 12 GREGS OF 0,
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HOW Many TOTAL BIGLES OF Wa+er are on +nis page (Frond+ and back?)
HOW Many CIOLECULES OF Wa+er are +here?
HOW Many GREAMIS OF Wa+er are +here?

HOW Many TOTEL ATEMS are +here?
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3
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O + 4NO 

How many moles of H

2

O are produced if 0.176 mol of O

2

 are used? 
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3

 + 5O
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O + 4NO 

How many moles of NO are produced if 17 mol of H

2

O are used? 
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Consider : 4NH

3

 + 5O
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®

 6H

2

O + 4NO 

How many GRAMS of H

2

O are produced if 1.9 mol of NH

3

  

are combined with excess oxygen? 
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Consider : 4NH

3

 + 5O

2

 

®

 6H

2

O + 4NO 

How many grams of O

2

 are required to produce 0.3 mol of H

2

O? 
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  Consider : 4NH

3

 + 5O

2

 

®

 6H

2

O + 4NO 

How many grams of NO are produced if 12 grams of O

2

  

are combined with excess ammonia? 

1 moll H

2

O 

1)

 

How many TOTAL moles of water are on this page (Front and back?) _____ 

2)

 

How many Molecules of water are there?           ____________ 

3)

 

How many grams of water are there?                     ____________ 

4)

 

How many total atoms are there?                        ____________ 


image3.JPG




image4.png
o

percen+ by CDEXSS or cacumused | | MUMber OF 3:0ms 0F Cacum used




image5.png




image6.jpeg




image7.png
o

percen+ by CDEXSS or cacumused | | MUMber OF 3:0ms 0F Cacum used




image8.png




image9.png




image6.wmf

image7.wmf

image8.emf
@@Dﬁu@ RE@E TCEBIES Wikh

[Zemple [ 10. grams of ethene, C H6 is l .
R combus’red What volume of e RN
carbon dioxide will be formed?

R gt eles 50

B and
( will
... come out. To
N find
.7 il require @
* [ ;. finalstep.

Convert
amounts

How mony m@]@@ ©f GO, was formed?
Whgf 8 OfF GOy, was formed?
What @ lOn M do we already know?

N










Using RICE Tables with 
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Example 1: 

10. grams of ethene, C

2

H

6

 is 

combusted.  What volume of  

carbon dioxide will be formed? 

BEWARE:  

Moles	

go  

into a 

RICE  

Table 

and 

	moles	

will  

come out. To  

find 

volume

  

will require a  

final step. 

How many 

moles of CO

2

 

was formed?

  

What

 volume of CO

2

 

was formed? 

What 

other information 

do we already know? 
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Using RICE Tables with 

Limiting Reactants 
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Example 2: 

10. grams of ethene is 

combusted with 50. grams of O

2

.  What 

volume of carbon dioxide can be formed? 

What 

volume of CO

2

 

is actually produced?

	

What 

else

 do we know? 

How many 

T-Tables 

would it have taken? 

 


