S-C-8-2_Stoichiometry Practice and KEY

Stoichiometry Practice
Directions: Use your notes and the Mole Map to help you solve the following problems. All of the given chemical equations are balanced. Show all work and label your answers.

1.
2Ca + O2 → 2CaO

If 4 moles of calcium and an excess of oxygen (more than enough) are available for this reaction, how many moles of calcium oxide (CaO) can be produced? 

2.
Br2 + 2NaI → 2NaBr + I2
How many moles of sodium bromide (NaBr) could be produced from 0.172 mol of bromine (Br2)? 

3.
2Al + 3S → Al2S3
How many atoms of aluminum will react with 1.33 x 1024 atoms of sulfur to produce aluminum sulfide (Al2S3)?

4.
2KClO3 → 2KCl + 3O2
A chemist is producing oxygen gas in the laboratory. If 122.6 g of KClO3 are available, how many grams of KCl and O2 can the chemist produce?

5.
What is the volume of 4.0 mol oxygen gas at STP?
6.
2Fe + 3Cl2 → 2FeCl3
The balanced reaction above shows how iron and chlorine gas combine to produce iron(III) chloride, FeCl3.

If 100 L of Cl2 and an excess of Fe are available for the reaction, how many moles of FeCl3 can be produced?

Answer  KEY
Stoichiometry Practice 
Directions: Use your notes and the Mole Map to help you solve the following problems. All of the given chemical equations are balanced. Show all work and label your answers.

1.
2Ca + O2 → 2CaO

If 4 moles of calcium and an excess of oxygen (more than enough) are available for this reaction, how many moles of calcium oxide (CaO) can be produced? 4 moles of CaO 
The mole ratio for Ca and CaO is 1:1.

2.
Br2 + 2NaI → 2NaBr + I2
How many moles of sodium bromide (NaBr) could be produced from 0.172 mol of bromine (Br2)? 0.344 mol NaBr
0.172 mol Br2 × 2 mol NaBr/1 mol Br2 = 0.344 mol NaBr

3.
2Al + 3S → Al2S3
How many atoms of aluminum will react with 1.33 x 1024 atoms of sulfur to produce aluminum sulfide (Al2S3)? 8.85 × 1023 atoms Al
1.33 ×1024 atoms sulfur x 1 mol/6.02 ×1023 = 2.21 mol S

2.21 mol S × 2 mol Al/3 mol S = 1.47 mol Al

1.47 mol Al ×6.02 x 1023/1 mol = 8.85 × 1023 atoms Al
4.
2KClO3 → 2KCl + 3O2
A chemist is producing oxygen gas in the laboratory. If 122.6 g of KClO3 are available, how many grams of KCl and O2 can the chemist produce? 74.6 g KCl and 48.0 g O2
First, determine the molar mass of KClO3: 39.10 + 35.45 + 16.00(3) = 122.55

122.6 g KClO3 × 1 mol/122.6 g KClO3 = 1 mol KClO3
Ratio of KClO3 to KCl is 1:1, so

1 mol KCl × 74.55 g KCl/1 mol KCl = 74.6 g KCl

Ratio of KClO3 to O2 is 1:1.5, so

1.5 mol O2 × 32.0 g O2 /1 mol O2 = 48.0 g O2
5.
What is the volume of 4.0 mol oxygen gas at STP? 89.6 L

	volume O2 =
	4.0 mol O2(g)
	×
	22.4 L
	=
	89.6 L

	
	
	
	1 mol O2(g)
	
	


6.
2Fe + 3Cl2 → 2FeCl3
The balanced reaction above shows how iron and chlorine gas combine to produce iron(III) chloride, FeCl3.

If 100 L of Cl2 and an excess of Fe are available for the reaction, how many moles of FeCl3 can be produced?  2.97 mol FeCl3
	mol Cl2 =
	100 L Cl2
	×
	1 mol
	=
	4.46 mol Cl2 

	
	
	
	22.4 L
	
	


The mole ratio of FeCl3to Cl2is 2:3.

	4.46 mol Cl2
	×
	2 mol FeCl3
	=
	2.97 mol FeCl3

	
	
	3 mol Cl2
	
	


