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Unit 11 –  Stoichiometry 

Ticket to Test

Steps to Success:
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Refer to your notes and your text pages 353 – 375.  
Section 1: What is stoichiometry?

Read section 12.1 (pages 353 – 358) and answer the questions.

For each statement below, write true or false.

__________ 1. The study of the quantitative relationships between the amounts of reactants used and the 

  amounts of products formed by a chemical reaction is called stoichiometry.

__________ 2. Stoichiometry is based on the law of conservation of mass.
__________ 3. In any chemical reaction, the mass of the products is less than the mass of the reactants.
__________ 4. The coefficients in a chemical equation represent not only the number of individual particles 

  but also the number of moles of particles.

__________ 5. The mass of each reactant and product is related to its coefficient in the balanced chemical 

  equation for the reaction by its molar mass.

Complete the table below, using information represented in the chemical equation for the combustion of methanol, an alcohol.

Methanol + oxygen ( carbon dioxide + water

2 CH3OH(l) + 3 O2(g)  ( 2 CO2(g) + 4 H2O(g)

	Substance
	Molar Mass

(g/mol)


	Number of Molecules
	Number of Moles (mol)
	Mass (g)

	6. Methanol
	32.05
	
	
	

	7. Oxygen gas
	32.00
	
	
	

	8. Carbon dioxide
	44.01
	
	
	

	9. Water
	18.02
	
	
	


10.  What are the reactants? ________________________________________
11.  What are the products? _________________________________________

12.  What is the total mass of the reactants? ____________________________

13.  What is the total mass of the products? ____________________________

14.  How do the total masses of the reactants and products compare? _____________________________

15.  What is conserved in the reaction?  (circle answers)


Atoms


moles


molecules


mass

Answer the questions about the following chemical reaction.

Sodium + iron(III) oxide (sodium oxide + iron

  6Na(s)  +  Fe2O3(s) (  3 Na2O(s)  +  2Fe(s)
16.  What is a mole ratio? ________________________________________________________________
        _________________________________________________________________________________

17.  Predict the number of mole ratios for this reaction. ________

18.  What are the mole ratios for this reaction?

19. What is the mole ratio relating sodium to iron? _______________

20.  What is the mole ratio relating iron to sodium? _______________

21.  Which mole ratio has the largest value? _______________

Section 2: Stoichiometry Calculations
Mole to Mole Conversions

1.                         2 Na2O2(s)  +  2 H2O(l)  (  4 NaOH(s)  +  O2(g)
a) How many moles of NaOH are produced when 2.15 mol of Na2O2 reacts with water?

b) How many moles of water are required to produce 0.600 mol of oxygen gas?

Mole to Gram Conversions

2. Sodium reacts with chlorine to produce sodium chloride.
                     2 Na(s)  +  Cl2(g)  (  2 NaCl(s)
a) How many grams of chlorine gas are needed if 4.0 moles of sodium react?

b) How many grams of each reactant are needed to produce 2.0 moles of the product?

Grams to Mole Conversions

3. Lead(II) nitrate and sodium iodide react to form sodium nitrate and lead(II) iodide.

                                  Pb(NO3)2  +  2 NaI  (  2 NaNO3  +  PbI2
a) How many moles of sodium iodide react with 250 g of lead(II) nitrate?
b) If 140 g of PbI2 are produced, how many moles of sodium iodide were used?

Gram to Gram Conversions

4. Solid magnesium oxide reacts with liquid water to produce magnesium hydroxide.
                                MgO(s) + H2O(l)  ( Mg(OH)2(s)
a) How many grams of MgO are needed to produce 264 g of Mg(OH)2?
b) How many grams of magnesium hydroxide are produced when 57.0 g of water are used?

c) How many grams of water are needed to react completely with 10.0 g of magnesium oxide?

All Mixed Up!  
5.               Ba(NO3)2(aq) +  (NH4)2CO3(aq)  (  BaCO3(s)  +  2 NH4NO3(aq)
a) How many grams of Ba(NO3)2 are needed to react with 220 g of (NH4)2CO3?
b) How many moles of NH4NO3 will be produced from 110 g of (NH4)2CO3?
c) How many moles of NH4NO3 can be produced from 3 moles of Ba(NO3)2?
d) How many grams of BaCO3 would be produced from 6 moles of (NH4)2CO3?
e) How many grams of Ba(NO3)2 are needed to produce 5 g of BaCO3?
Percent Yield

1. Iron reacts with copper(II) sulfate according to the equation below.
Fe(s)  +  CuSO4(aq)  (  FeSO4(aq)  +  Cu(s)
When 2.0 g of Fe reacts with CuSO4, the theoretical yield of Cu is 2.28 g.  Calculate the percent yield of copper if the actual yield is 2.13 g.
2. Aluminum reacts with chlorine according to the equation below.

2 Al  +  3 Cl2 (  2 AlCl3
a) If 3.0 g of aluminum reacts with excess chlorine, what is the theoretical yield of AlCl3?.
b) If 13.7 g of AlCl3 is actually recovered, calculate the percent yield of the reaction.

3.         

2 Al(s)  +  2 H3PO4(aq)  (  2 AlPO4(aq)  +  3 H2(g)

     If 30.0 g of AlPO4 is actually recovered when 9.00 g of Al reacts with H3PO4, what is the percent 

     yield of AlPO4?









