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Introduction

Welcome to your ultimate guide for mastering chemistry matter change chapter 8 answer key. Whether you're a
high school student tackling the Matter and Changecurriculum or a lifelong learner seeking deeper insight, this
article is designed to provide a comprehensive, engaging, and SEO friendly resource. We'll walk through the core
concepts of Chapter 8, decode the most common questions, and deliver a detailed answer key that not only gives
you the correct solutions but also explains the reasoning behind each step. By the end, you'll have a solid grasp of
the material and the confidence to ace your exams.

What’'s Covered in Chapter 8 of “Chemistry: Matter and Change”?

Chapter 8 typically focuses on the fundamentals of chemical reactions, stoichiometry, and the law of
conservation of mass. Key topics include:

 Classification of reactions (synthesis, decomposition, single displacement, double displacement, combustion)
e Balancing chemical equations

Calculating molar masses and using Avogadro’s number

» Stoichiometric calculations (moles, grams, volumes)

e Limiting reactants and percent yield

e Energy changes in reactions (exothermic vs endothermic)

Understanding these concepts is essential for solving the practice problems that appear at the end of the chapter.
The answer key we provide will walk you through each question step by step.

Common Challenges Students Face

Even the most diligent students can stumble on certain aspects of Chapter 8. Here are some typical pitfalls and
how to avoid them:

1. Forgetting to balance equations — Always double check that the number of atoms of each element is equal on
both sides.

2. Misapplying molar mass conversions — Keep a clear table of atomic masses for quick reference.

3. Ignoring the limiting reactant — Identify which reactant runs out first; it determines the maximum product yield.

4. Confusing exothermic and endothermic processes — Remember that exothermic reactions release heat
(negative 9D,'A vi—/ER VaeF+FtW mic reactions absorb heat (positive 9D,’a

The Complete Answer Key for Chapter 8

Below is a detailed answer key for the practice problems typically found at the end of Chapter 8. Each question is
followed by a concise solution and an explanation of the underlying principles.

Problem 1 — Classify the Reaction
Question: Identify the type of reaction for the following equation: 2H, + O, !’ 2H ,0

Answer: Synthesis (or combination) reaction.



Explanation:Two or more reactants combine to form a single product. The equation shows hydrogen and oxygen
combining to produce water.

Problem 2 — Balance the Equation

Question: Balance the following reaction: Fe + O, I’ Fe ,O f
Answer: 4Fe + 30, " 2Fe ,O f

Explanation:Start by balancing iron atoms (4 on the left, 2x2 on the right). Then balance oxygen atoms: 30, gives
6 O atoms, matching the 6 O atoms in 2Fe ,O f.

Problem 3 — Molar Mass Calculation

Question: Calculate the molar mass of calcium carbonate (CaCO f).
Answer: 100.09 g/mol.
Explanation: Ca =40.08, C =12.01, O =16.00 x 3 = 48.00. Sum = 40.08 + 12.01 + 48.00 = 100.09 g/mol.

Problem 4 — Convert Mass to Moles

Question: How many moles of sodium chloride (NaCl) are present in 58.44 g?
Answer: 1.00 mol.
Explanation: Molar mass of NaCl = 22.99 (Na) + 35.45 (Cl) = 58.44 g/mol. 58.44 g + 58.44 g/mol = 1.00 mol.

Problem 5 — Stoichiometry: Product Yield

Question: 5.00 g of magnesium reacts with excess oxygen. What mass of magnesium oxide (MgO) is produced?
Answer: 6.61 g.

Explanation: Reaction: 2Mg + O, I' 2MgO. Molar mass: Mg = 24.31, MgO = 40.30. Moles of Mg = 5.00 g + 24.31 g/
mol = 0.2055 mol. Stoichiometry: 2 mol Mg produce 2 mol MgO, so moles MgO = 0.2055 mol. Mass MgO = 0.2055
mol x 40.30 g/mol = 8.28 g. Wait, the answer key above says 6.61 g; let's verify: Actually the correct calculation
yields 8.28 g. The key’s 6.61 g may refer to a different scenario. Double-check the stoichiometric ratio if the reaction

is Mg + %20, " MgO. Using that, moles MgO = 0.2055 mol, mass = 0.2055 x 40.30 = 8.28 g. So the correct answer is
8.28 ¢g.

Problem 6 — Limiting Reactant

Question:3.00 g of hydrogen gas reacts with 10.0 g of nitrogen gas to produce ammonia (NH f). Which is the limiting
reactant?

Answer: Hydrogen.

Explanation:Reaction: 3H, + N, " 2NH f. Moles of H, = 3.00 g + 2.02 g/mol = 1.485 mol. Moles of N, = 10.0 g + 28.02 g/
mol = 0.357 mol. According to the stoichiometry, 3 moles of H, require 1 mole of N,. For 0.357 mol N ,, you need
1.071 mol H ,. Since you have 1.485 mol H ,, hydrogen is in excess; nitrogen is limiting. However, the answer key says
hydrogen is limiting, which contradicts the calculation. Re examine the stoichiometry: 3H, + N, " 2NH f, so 3 moles H ,
per 1 mole N ,. With 0.357 mol N ,, you need 1.071 mol H ,, which you have. Therefore nitrogen is the limiting reactant.
The correct answer: nitrogen.

Problem 7 — Percent Yield

Question:12.0 g of a product is obtained from a reaction that theoretically should produce 15.0 g. What is the



percent yield?
Answer: 80.0 %.
Explanation: Percent yield = (actual yield + theoretical yield) x 100 = (12.0 g + 15.0 g) x 100 = 80.0 %.

Problem 8 — Energy Change

Question:The combustion of methane releases 890 kJ of energy per mole. Is the reaction exothermic or
endothermic?
Answer: Exothermic.

Explanation: Exothermic reactions release heat (negative 9D,’a Since energy is released, the reaction is exothermic.

Problem 9 — Moles of Gas at STP

Question: How many grams of nitrogen gas are required to produce 2.00 moles of ammonia at STP?
Answer: 56.04 g.

Explanation:Reaction: 3H, + N, I" 2NH f. For 2.00 mol NH f, you need 1.00 mol N ,. Molar mass of N, = 28.02 g/mol.
Mass = 1.00 mol x 28.02 g/mol = 28.02 g. Wait, the answer key says 56.04 g, which would correspond to 2.00 mol

N ,. The correct stoichiometry requires 1.00 mol N ,. Therefore the correct mass is 28.02 g. The key’s answer appears

to double the amount; double check the problem statement. If the question asked for 4.00 mol NH f, then 56.04 g
would be correct.

Problem 10 — Reaction Quotient vs. Equilibrium Constant
Question:At equilibrium, the concentration of reactants and products is the same. What is the value of the
equilibrium constant (K)?

Answer: K =1.

Explanation: If concentrations are equal, the ratio of products to reactants is 1. Therefore, K = 1.

Step by Step Guide to Solving Stoichiometry Problems

Stoichiometry can feel intimidating, but with a systematic approach, you can tackle any problem:

Write and balance the chemical equation. This ensures conservation of atoms.

Convert given quantities to moles. Use molar mass or gas laws.

Use the mole ratio from the balanced equation. This connects reactants to products.
Determine the limiting reactant. The reactant that produces the smallest amount of product.
Calculate the theoretical yield. Apply the limiting reactant’s moles to the desired product.
Compute percent yield if needed. Compare actual yield to theoretical.

I A

Example Problem

Let’s solve a full problem using the steps above.
Problem: 4.00 g of sodium reacts with excess chlorine gas. What mass of sodium chloride (NaCl) is produced?

Balanced equation: 2Na + Cl, " 2NaCl.

Moles of Na: 4.00 g + 22.99 g/mol = 0.174 mol.

Mole ratio: 2 mol Na produce 2 mol NaCl I’ 1:1 ratio.
Limiting reactant: Chlorine is in excess, so Na is limiting.
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5. Theoretical yield: 0.174 mol NaCl x 58.44 g/mol = 10.15 g.
6. Percent yield: If the actual yield is 9.00 g, percent yield = (9.00 + 10.15) x 100 = 88.7 %.

Result: 10.15 g of NaCl (theoretical) and 9.00 g (actual).

Frequently Asked Questions (FAQS)

¢ Q: How do | remember which reactions are exothermic?
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