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Part 1: Foundational Knowledge

What is the primary purpose of a chemical equation?

Hint: Think about what chemical equations represent.

A) To describe the physical state of substances
B) To represent a chemical reaction using symbols and formulas ✓
C) To measure the temperature of a reaction
D) To calculate the speed of a reaction

The primary purpose of a chemical equation is to represent a chemical reaction using symbols and
formulas.

What is the primary purpose of a chemical equation?

Hint: Think about the role of chemical equations in reactions.

To describe the physical state of substances
To represent a chemical reaction using symbols and formulas ✓
To measure the temperature of a reaction
To calculate the speed of a reaction

The primary purpose of a chemical equation is to represent a chemical reaction using symbols and
formulas.

Which of the following are components of a chemical equation? (Select all that apply)

Hint: Consider what elements are necessary to form a complete equation.

A) Reactants ✓
B) Products ✓
C) Subscripts ✓
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D) Coefficients ✓

The components of a chemical equation include reactants, products, subscripts, and coefficients.

Which of the following are components of a chemical equation? (Select all that apply)

Hint: Consider the parts that make up a chemical equation.

Reactants ✓
Products ✓
Subscripts ✓
Coefficients ✓

The components of a chemical equation include reactants, products, subscripts, and coefficients.

Explain the law of conservation of mass in your own words.

Hint: Consider how mass is treated in chemical reactions.

The law of conservation of mass states that mass is neither created nor destroyed in a chemical
reaction; it remains constant.

Explain the law of conservation of mass in your own words.

Hint: Think about how mass is treated in chemical reactions.
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The law of conservation of mass states that mass is neither created nor destroyed in a chemical
reaction.

Why is it important not to change subscripts when balancing chemical equations?

Hint: Consider the implications of altering chemical formulas.

A) It alters the chemical identity of the substance ✓
B) It makes the equation more complex
C) It affects the temperature of the reaction
D) It increases the number of products

Changing subscripts alters the chemical identity of the substance, which is not allowed when balancing
equations.

Why is it important not to change subscripts when balancing chemical equations?

Hint: Consider the implications of changing subscripts.

It alters the chemical identity of the substance ✓
It makes the equation more complex
It affects the temperature of the reaction
It increases the number of products

Changing subscripts alters the chemical identity of the substance, which is why they must remain
unchanged.

Part 2: Understanding and Interpretation

Describe how the law of conservation of mass is demonstrated in a balanced chemical equation.

Hint: Think about the relationship between reactants and products.
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In a balanced chemical equation, the total mass of reactants equals the total mass of products,
demonstrating the law of conservation of mass.

Describe how the law of conservation of mass is demonstrated in a balanced chemical equation.

Hint: Think about the relationship between reactants and products.

In a balanced chemical equation, the total mass of reactants equals the total mass of products,
demonstrating the law of conservation of mass.

In a chemical equation, what does the arrow (→) signify?

Hint: Think about the flow of a reaction.

A) The start of the reaction
B) The direction of the reaction from reactants to products ✓
C) The end of the reaction
D) The speed of the reaction

The arrow signifies the direction of the reaction from reactants to products.

In a chemical equation, what does the arrow (→) signify?

Hint: Think about the flow of the reaction.

The start of the reaction
The direction of the reaction from reactants to products ✓
The end of the reaction
The speed of the reaction

The arrow signifies the direction of the reaction from reactants to products.

Part 3: Application and Analysis
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Given the unbalanced equation: H₂ + O₂ → H₂O, balance the equation and explain your process.

Hint: Consider the number of atoms on each side.

To balance the equation, adjust coefficients to ensure equal numbers of each type of atom on
both sides.

Given the unbalanced equation: H₂ + O₂ → H₂O, balance the equation and explain your process.

Hint: Consider the number of each type of atom on both sides.

To balance the equation, adjust coefficients to ensure the number of each type of atom is equal
on both sides.

Which of the following equations is balanced? (Select all that apply)

Hint: Check the number of atoms for each element on both sides.

A) N₂ + 3H₂ → 2NH₃ ✓
B) C + O₂ → CO
C) 2H₂ + O₂ → 2H₂O ✓
D) CH₄ + 2O₂ → CO₂ + 2H₂O ✓

Balanced equations have equal numbers of each type of atom on both sides.

Which of the following equations is balanced? (Select all that apply)
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Hint: Check the number of atoms on both sides of the equation.

N₂ + 3H₂ → 2NH₃ ✓
C + O₂ → CO
2H₂ + O₂ → 2H₂O ✓
CH₄ + 2O₂ → CO₂ + 2H₂O ✓

A balanced equation has the same number of each type of atom on both sides.

When balancing the equation Al + O₂ → Al₂O₃, what is the correct coefficient for Al?

Hint: Consider the number of aluminum atoms needed.

A) 1
B) 2
C) 3
D) 4 ✓

The correct coefficient for Al is 4 to balance the equation.

When balancing the equation Al + O₂ → Al₂O₃, what is the correct coefficient for Al?

Hint: Consider the number of aluminum atoms needed.

1
2
3
4 ✓

The correct coefficient for Al is 4 to balance the equation.

Analyze the following unbalanced equation and describe the steps you would take to balance it: Fe +
O₂ → Fe₂O₃.

Hint: Think about the number of iron and oxygen atoms.
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To balance the equation, count the number of each type of atom and adjust coefficients
accordingly.

Analyze the following unbalanced equation and describe the steps you would take to balance it: Fe +
O₂ → Fe₂O₃.

Hint: Think about the number of each type of atom involved.

To balance the equation, adjust coefficients to ensure the number of iron and oxygen atoms is
equal on both sides.

Which elements should be balanced first in the equation C₃H₈ + O₂ → CO₂ + H₂O? (Select all that
apply)

Hint: Consider the order of balancing elements in reactions.

Carbon ✓
Hydrogen ✓
Oxygen
Nitrogen

Typically, carbon and hydrogen are balanced first, followed by oxygen.

Which elements should be balanced first in the equation C₃H₈ + O₂ → CO₂ + H₂O? (Select all that
apply)

Hint: Consider the number of atoms for each element.

A) Carbon ✓
B) Hydrogen ✓
C) Oxygen
D) Nitrogen

Typically, balance carbon first, then hydrogen, and finally oxygen.
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Part 4: Synthesis and Reflection

Evaluate the following statement: "Balancing chemical equations is essential for understanding
chemical reactions." Provide reasons for your evaluation.

Hint: Think about the importance of balancing in chemistry.

Balancing chemical equations is essential as it reflects the conservation of mass and helps in
understanding the stoichiometry of reactions.

Evaluate the following statement: "Balancing chemical equations is essential for understanding
chemical reactions." Provide reasons for your evaluation.

Hint: Consider the role of balancing in chemical understanding.

Balancing chemical equations is essential as it reflects the conservation of mass and helps
predict the outcomes of reactions.

Which of the following best describes the skill of balancing chemical equations?

Hint: Think about the cognitive processes involved.

Memorization
Analytical thinking ✓
Creative writing
Historical analysis
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The skill of balancing chemical equations is best described as analytical thinking, as it requires problem-
solving and logical reasoning.

Which of the following best describes the skill of balancing chemical equations?

Hint: Think about the cognitive processes involved.

A) Memorization
B) Analytical thinking ✓
C) Creative writing
D) Historical analysis

The skill of balancing chemical equations is best described as analytical thinking.
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