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Part 1: Building a Foundation

What is a mole ratio in a chemical reaction?

undefined. A) The weight of a reactant compared to a product
undefined. B) The volume of gases involved in a reaction
undefined. C) The proportion of moles of one substance to another in a reaction ✓
undefined. D) The number of atoms in a molecule

A mole ratio is the proportion of moles of one substance to another in a reaction.

Which of the following statements about mole ratios are true? (Select all that apply)

undefined. A) Mole ratios are derived from the coefficients of a balanced chemical equation. ✓
undefined. B) Mole ratios are used to calculate the volume of gases. ✓
undefined. C) Mole ratios help in determining the limiting reactant. ✓
undefined. D) Mole ratios are irrelevant in stoichiometry.

True statements include those related to balanced equations and stoichiometry.

Explain why balancing a chemical equation is essential before determining the mole ratio.

Balancing ensures that the law of conservation of mass is upheld, allowing accurate mole ratios.

List two key uses of mole ratios in chemical calculations.

1. Use 1
Calculating the amount of reactants needed.

2. Use 2
Predict the amount of products formed.
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Key uses include calculating reactant amounts and predicting product yields.

Part 2: Comprehension and Application

Why is it important to use a balanced chemical equation when calculating mole ratios?

undefined. A) To ensure the correct number of molecules
undefined. B) To maintain the law of conservation of mass ✓
undefined. C) To simplify the calculation process
undefined. D) To avoid using decimals

A balanced equation ensures accurate mole ratios that reflect the actual reaction.

Which of the following are steps in calculating mole ratios? (Select all that apply)

undefined. A) Identify the reactants and products in the equation. ✓
undefined. B) Balance the chemical equation. ✓
undefined. C) Use the coefficients to write mole ratios. ✓
undefined. D) Convert all substances to grams first.

Steps include identifying, balancing, and using coefficients.

Calculate the number of moles of H₂O produced when 4 moles of O₂ react completely with H₂
according to the equation 2H₂ + O₂ → 2H₂O.

According to the equation, 4 moles of O₂ produce 8 moles of H₂O.

Given the balanced equation 2H₂ + O₂ → 2H₂O, what is the mole ratio of H₂ to H₂O?

undefined. A) 1:1
undefined. B) 2:1 ✓
undefined. C) 1:2
undefined. D) 2:2

The mole ratio of H₂ to H₂O is 1:1.
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Part 3: Analysis, Evaluation, and Creation

In the reaction 4Fe + 3O₂ → 2Fe₂O₃, if you start with 6 moles of Fe, how many moles of Fe₂O₃ can be
produced?

undefined. A) 3 moles ✓
undefined. B) 4 moles
undefined. C) 2 moles
undefined. D) 1.5 moles

You can produce 3 moles of Fe₂O₃ from 6 moles of Fe.

Consider the reaction 2A + B → 3C. If you have 5 moles of A and 5 moles of B, which statements are
true? (Select all that apply)

undefined. A) A is the limiting reactant. ✓
undefined. B) B is the limiting reactant.
undefined. C) You can produce 7.5 moles of C.
undefined. D) You can produce 5 moles of C. ✓

A is the limiting reactant, and you can produce 5 moles of C.

Analyze the reaction 2SO₂ + O₂ → 2SO₃ and determine which reactant is limiting if you start with 4
moles of SO₂ and 2 moles of O₂.

SO₂ is the limiting reactant in this scenario.

Which of the following best describes the role of mole ratios in determining the efficiency of a
chemical reaction?

undefined. A) They help calculate the theoretical yield. ✓
undefined. B) They determine the reaction rate.
undefined. C) They indicate the purity of reactants.
undefined. D) They assess the energy change in the reaction.

They help calculate the theoretical yield of a reaction.

Design a simple experiment using the reaction 2H₂ + O₂ → 2H₂O to demonstrate the concept of
limiting reactants. Describe the steps and expected outcomes.
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The experiment should show how varying amounts of reactants affect product formation.
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