Stoichiometry Homework Packet
            Name:                                                           .
Formula Weight
Determine the formula weight (mass of one mole) of each compound below.

1.  KMnO4




2.  KCl




.
3.  Na2SO4




4.  Ca(NO3)2



.
5.  Al2(SO4)3




6.  (NH4)3PO4



.
7.  CuSO4




8.  Mg3(PO4)2



.
9.  Zn(C2H3O2)2



10.  Zn3(PO4)2



.
Moles and Mass
Determine the number of moles in each of the quantities below.

1.  25 g of NaCl = 


moles

2.  125 g of H2SO4 = 


moles

3.  100 g of KMnO4 = 

moles

4.  74 g of KCl = 


moles

5.  35 g of CuSO4 = 


moles

Determine the number of grams in each of the quantities below.

6.  2.5 moles of NaCl = 


g

7.  0.50 moles of H2SO4 = 


g

8.  1.70 moles of KMnO4 = 


g

9.  0.25 moles of KCl = 


g

10.  3.2 moles of CuSO4 = 


g


Mole and Volume
For gases at STP (0oC and 1 atm), one mole occupies a volume of 22.4 L.  What volume will the following quantities of gases occupy at STP?

1.  1.00 moles of H2 = 

L

2.  3.2 moles of O2 = 


L

3.  0.750 moles of N2 = 

L

4.  1.75 moles CO2 = 


L

5.  0.50 mole of NH3 = 

L

Mole and Avogadro’s Number

One mole of a substance contains Avogadro’s number (6.02 x 1023) of representative particles (molecules, formula units, or atoms).   How many particles are in these?

1.  2.0 moles = 


particles

2.  1.5 moles = 


particles

3.  0.35 moles = 


particles

How many moles are in the number of molecules below?

4.  6.02 x 1023 particles = 


moles

5.  1.204 x 1024 particles = 


moles

Mixed Mole Problems
Solve the following problems.

1. How many grams are there in 1.5 x 1025 molecules of CO2?

2. What volume would the CO2 in problem 1 occupy at STP?

3. A sample of NH3 gas occupies 75.0 liters at STP.  How many atoms is this?

4. What is the mass of the sample of NH3 in problem 3?

5. How many grams are there in 1.3 x 1022 molecules of NO2?

6. A 5.0 g sample of O2 is in a container at STP.  What volume is the container?

7. How many molecules of O2 are in the container in problem 6?  How many atoms of oxygen?

Percent Composition

Determine the percent composition for each of the following compounds.

1. A 14.80 g sample contains 3.83 g iron and 10.97 g bromine.

% Fe = 



% Br = 


.
2. A 9.14 g sample contains 4.77 g carbon, 1.19 g hydrogen, and 3.18 g oxygen.

% C



% H

    
      % O                               .
3. A 2.85 g sample contains 0.82 g magnesium, 0.41 g carbon, and 1.62 g oxygen.

% Mg



% C


           % O                            .
4. NaBr                %Na


%Br


.
5. H2O2

%H


%O


.
6. CaC2O4
%Ca


%C


%O

         .
7.   Al2(SO4)3
%Al


%S


%O

          .

Empirical Formulas
What is the empirical formula (lowest whole number ratio) of the compounds below?

1.  75% carbon and 25% hydrogen:



.

2.  52.7% potassium and 47.3% chlorine:



.
3.  22.1% aluminum, 25.4% phosphorus, and 52.5% oxygen:


.
5.  32.4% sodium, 22.5% sulfur, and 45.1% oxygen:



.
6.  25.3% copper, 12.9% sulfur, 25.7% oxygen, and 36.1% water

           .
Molecular Formulas
Solve the problems below.

1.  The empirical formula of a compound is NO2.  Its molecular mass is 92 g/mol.  What is its molecular formula?



.
2.  The empirical formula of a compound is CH2.  Its molecular mass is 70 g/mol.  What is its molecular formula?



.
3.  A compound is found to be 40.0% carbon, 6.7% hydrogen, and 53.5% oxygen.  Its molecular mass is 60 g/mol.  What is its molecular formula?


.

4.  A compound is 64.9% carbon, 13.5% hydrogen, and 21.6% oxygen.  Its molecular mass is 74 g/mol.  What is its molecular formula?


.
5.  A compound is 54.5% carbon, 9.1% hydrogen, and 36.4% oxygen.  Its molecular mass is 88 g/mol.  What is its molecular formula?


.
Stoichiometry Practice
Mole-Mole Conversions
N2 (g) + 3H2 (g) ( 2NH3 (g)

1. If you have 2 moles of N2, how many moles of NH3 will be produced?

2. If you want 5 moles of product, how many moles of hydrogen gas do you need?

3. How many moles of nitrogen are needed to react completely with 8 moles of hydrogen?



Volume-Volume Conversions
1. How many liters of oxygen are required to burn 3.86 L of carbon monoxide?
                         2CO (g) + O2 (g) (  2CO2 (g)


2. How many liters of PH3 are formed when 0.42 L of hydrogen reacts with phosphorus?
                          P4 (s) + 6 H2 (g) ( 4 PH3 (g)

Mass-Mass Conversions
N2 (g) + 3H2 (g) ( 2NH3 (g)

1. How many grams of hydrogen gas are required for 3.75 g of nitrogen gas to react completely?



2. What mass of ammonia is formed when 3.75 g of nitrogen gas react with hydrogen gas?

Practice Problems

1. The combustion of propane, C3H8, a fuel used in backyard grills and camp stoves, produces carbon dioxide and water vapor.
            C3H8 (g) + 5O2 (g) ( 3CO2 (g) + 4H2O (g)

What mass of carbon dioxide forms when 95.6 g of propane burns?



2. Solid xenon hexafluoride is prepared by allowing xenon gas and fluorine gas to react.
                     Xe (g) + 3F2 (g) ( XeF6 (s)


a. How many grams of fluorine are required to produce 10.0 g of XeF6?



b. How many grams of xenon are required to produce 10.0 g of XeF6?

3. How moles of CO2 are produced when 52.0 g C2H2 burns?
       2C2H2 (g) + 5O2 (g) ( 4CO2 (g) + 2H2O (g)





4. How many liters of hydrogen gas are formed from 50 grams of potassium?
      2K (s) + 2H2O (l) ( 2KOH (aq) + H2 (g)





5. How many molecules of oxygen are produced by the decomposition of 6.54 g of potassium chlorate (KClO3)?
         2KClO3 (s) ( 2KCl (s) + 3O2 (g)





6. How many grams of nitrogen dioxide must react with water to produce 5.00 x 1022 molecules of nitrogen monoxide?
    3NO2 (g) + H2O (l) ( 2HNO3 (aq) + NO (g)
7.  Find the mass of sodium required to produce 5.68 L of hydrogen has at STP from the reaction described in the following equation:  2Na + H2O ( 2NaOH + H2 
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