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Mastering Chemistry Unit 5: Stoichiometry Practice Problems |

Stoichiometry is the backbone of quantitative chemistry. It allows students to translate the language of balanced
equations into real-world predictions about how much reactant is needed or how much product will form. In many
high school and introductory college courses, Unit 5 is devoted to this essential topic. Whether you're preparing for
a midterm, a standardized exam, or simply looking to strengthen your conceptual understanding, a focused set of
practice problems can make all the difference.

In this article, we’ll dive deep into “chemistry unit 5 stoichiometry practice problems I.” We'll walk through the core
concepts, present a variety of example problems, explain each step in detail, and share practical tips for tackling
stoichiometric challenges efficiently. By the end, you'll feel confident solving even the trickiest questions and ready
to tackle the next unit with a solid foundation.

Why Stoichiometry Matters in Unit 5

Stoichiometry bridges the gap between theoretical chemistry and everyday applications. It's used in:

¢ Pharmaceutical production — determining the exact amounts of reactants needed to synthesize a drug.
¢ Environmental engineering — calculating pollutant removal rates in water treatment.

* Materials science — predicting yields in alloy manufacturing.

¢ Biochemistry — measuring metabolic rates and enzyme kinetics.

Because of its widespread relevance, Unit 5 typically focuses on mastering the following skills:

Balancing chemical equations.

Converting between moles, grams, and molecules.

Using mole ratios to calculate limiting reactants.

Predicting theoretical yields and percent yield.

Applying stoichiometric calculations to real world scenarios.
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These skills form the core of “chemistry unit 5 stoichiometry practice problems |,” and theyre essential for any
chemistry student aiming for academic success.

Key Concepts Reviewed

1. Moles and the Mole Concept

The mole is the Sl unit that measures the amount of substance. One mole contains Avogadro’s number of entities
(6.022 x 10%3). Understanding the mole concept allows you to convert between the number of atoms, molecules, or
ions and mass.

2. Molar Mass

Molar mass is the mass of one mole of a substance, expressed in grams per mole (g mol {¥). It's calculated by
summing the atomic masses of all atoms in a formula unit.

3. Balanced Chemical Equations



A balanced equation ensures that the number of atoms of each element is the same on both sides. This balance is
the foundation for mole ratio calculations.

4. Mole Ratios

Mole ratios are derived directly from the coefficients of a balanced equation. They're used to convert between
moles of different substances in a reaction.

5. Limiting Reactant

In any reaction, the reactant that produces the smallest amount of product is the limiting reactant. ldentifying it is
crucial for accurate yield predictions.

6. Theoretical Yield and Percent Yield

Theoretical yield is the maximum amount of product that could form if the reaction proceeds to completion. Percent
yield compares the actual yield to the theoretical yield, indicating reaction efficiency.

Step by Step Guide to Solving Stoichiometry Problems

Read the problem carefully. Identify the given quantities and what needs to be found.

Write and balance the chemical equation. This ensures correct mole ratios.

Convert all given masses to moles. Use molar masses.

Use mole ratios to convert to the desired quantity. Multiply or divide by the appropriate ratio.
Convert moles back to grams if needed. Multiply by molar mass.

Check units and significant figures. Ensure consistency throughout.

Identify the limiting reactant if multiple reactants are present.

Calculate theoretical yield.

Determine percent yield (if applicable).
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Practice Problems I. Core Examples

Below are ten practice problems that cover a range of difficulty levels. For each problem, we’'ll provide a detailed
solution. These problems are representative of what you might encounter in “chemistry unit 5 stoichiometry practice
problems I.”

Problem 1 — Simple Conversion
How many grams of oxygen gas (O ,) are produced when 10.0 g of hydrogen gas (H ,) reacts completely with excess
oxygen?

1. Balanced equation: 2 /H, /+ /O, /" /2 /H ,0

2. Convert 10.0 /g /H , to moles: 10.0 /g + 2.016 /g /mol {* = 4.96 /mol /H ,.
3. Use mole ratio: 2 /mol /H , produce 1 /mol /O ,.

4.96 /mol /H, x (1 /mol /O, + 2 /mol /H ,) =2.48 /mol /O ,.

4. Convert back to grams: 2.48 /mol /O, x 32.00 /g /mol {+ =79.4 /g /O ,.
5. Answer: 79.4 /g of O ,.

Problem 2 — Limiting Reactant

When 5.00 g of zinc (Zn) reacts with 20.0 g of hydrochloric acid (HCI) to produce zinc chloride (ZnCl ,) and hydrogen
gas (H ), which reactant is limiting? Calculate the mass of hydrogen gas produced.

1. Balanced equation: Zn /+ /2 /HCI /' [ZnCI , [+ /H ,
2. Convert masses to moles:



Zn:5.00 /g + 65.38 /g /mol {* = 0.0765 /mol.

HCI: 20.0 /g + 36.46 /g /mol {* = 0.548 /mol.

3. Find required HCI for 0.0765 /mol Zn: 0.0765 /mol Zn x (2 /mol HCI + 1 /mol Zn) = 0.153 /mol HCI.
Since 0.548 /mol HCl is in excess, Zn is the limiting reactant.

Use mole ratio to find H ,: 0.0765 /mol Zn x (1 /mol H , + 1 /mol Zn) = 0.0765 /mol H ,.

Convert to grams: 0.0765 /mol H , x 2.016 /g /mol {* =0.154 /g H ,.

Answer: Zinc is limiting; 0.154 /g of H , produced.
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Problem 3 — Percent Yield

A student reacts 12.0 g of sodium chloride (NaCl) with excess silver nitrate (AgNO f) to produce silver chloride (AgCl)
and sodium nitrate (NaNO f). The theoretical yield of AgCl is 9.00 g, but the student actually isolates 7.20 g. What is
the percent yield?

1. Balanced equation: NaCl /+ /AgNO f /' /AgCI /+ /INaNO f

2. Theoretical yield is given as 9.00 /g.

3. Percent yield = (Actual / Theoretical) x 100% = (7.20 /g + 9.00 /g) x 100% = 80.0%.
4. Answer: 80.0 /% vyield.

Problem 4 — Multiple-Step Stoichiometry
Calculate the mass of calcium carbonate (CaCO f) that can be produced when 25.0 g of calcium chloride (CaCl,)
reacts with excess sodium carbonate (Na ,CO f) in a double displacement reaction.

Balanced equation: CaCl, /+ /Na ,CO f /" /CaCO f /+ /2 INaCl

Convert CaCl, to moles: 25.0 /g + 110.98 /g /mol {* = 0.225 /mol.

Use mole ratio: 0.225 /mol CaCl, x (1 /mol CaCO f + 1 /mol CaCl,) = 0.225 /mol CaCO f.
Convert to grams: 0.225 /mol CaCO f x 100.09 /g /mol {* = 22.5 /g CaCO f.

Answer: 22.5 /g of CaCO f can be produced.
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Problem 5 — Reaction with Excess Reactant
When 10.0 g of aluminum (Al) reacts with excess oxygen (O ,) to form aluminum oxide (Al ,O f), what is the mass of Al ,O f
produced?

Balanced equation: 4 /Al /+ /3 /0, /" /2 [Al ,O f

Convert Al to moles: 10.0 /g + 26.98 /g /mol {* = 0.370 /mol.

Use mole ratio: 0.370 /mol Al x (2 /mol Al ,O f + 4 /mol Al) = 0.185 /mol Al ,O f.
Convert to grams: 0.185 /mol Al ,O f x 101.96 /g /mol {* =18.9 /g Al ,O f.
Answer: 18.9 /g of Al ,O f.
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Problem 6 — Determining Limiting Reactant in a Multi Product System

In a reaction where 15.0 g of magnesium (Mg) reacts with 20.0 g of hydrogen chloride (HCI) to produce magnesium
chloride (MgCl ,) and hydrogen gas (H ,), identify the limiting reactant and calculate the mass of MgCl , formed.

1. Balanced equation: Mg /+ /2 /HCI /" IMgCI , /+ [H ,

2. Convert masses to moles:

Mg: 15.0 /g + 24.31 /g /mol {* = 0.617 /mol.

HCI: 20.0 /g + 36.46 /g /mol {* = 0.549 /mol.

3. Required HCI for 0.617 /mol Mg: 0.617 /mol x (2 /mol HCI + 1 /mol Mg) = 1.234 /mol HCI.
4. Since only 0.549 /mol HCl is available, HCI is limiting.

5. Use mole ratio: 0.549 /mol HCI x (1 /mol MgCl , + 2 /mol HCI) = 0.2745 /mol MgCl ,.
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