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Part 1: Building a Foundation

What is Avogadro's Number?

Hint: Consider the number of entities in one mole.

A) 6.022 × 10^{20}
B) 6.022 × 10^{21}
C) 6.022 × 10^{22}
D) 6.022 × 10^{23} ✓

Avogadro's Number is a constant that represents the number of particles in one mole of a substance.

Which of the following statements are true about moles?

Hint: Think about the definitions and properties of moles.

A) A mole is a unit of measurement in chemistry. ✓
B) One mole contains 6.022 × 10^{23} entities. ✓
C) Molar mass is measured in grams per mole. ✓
D) A mole is used to measure volume.

A mole is a unit of measurement in chemistry that relates to the number of entities and molar mass.

Explain the concept of molar mass and how it is used in mole conversions.

Hint: Consider the relationship between mass and the number of moles.
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The molar mass is the mass of one mole of a substance, used to convert between mass and
moles.

List the formulas used to convert:

Hint: Think about the relationships between moles, mass, and molar mass.

1. - Moles to Mass

mass = moles × molar mass

2. - Mass to Moles

moles = mass / molar mass

The formulas are: Moles to Mass: mass = moles × molar mass; Mass to Moles: moles = mass / molar
mass.

Part 2: Understanding and Interpretation

If you have 2 moles of carbon dioxide (CO2), how many molecules do you have?

Hint: Use Avogadro's Number to find the total number of molecules.

A) 1.204 × 10^{23}
B) 6.022 × 10^{23}
C) 1.204 × 10^{24} ✓
D) 3.011 × 10^{24}
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To find the number of molecules, multiply the number of moles by Avogadro's Number.

Which of the following are necessary to calculate the number of moles from a given mass?

Hint: Consider what information is needed for the calculation.

A) Molar mass of the substance ✓
B) Volume of the substance
C) Mass of the substance ✓
D) Avogadro's Number

To calculate moles from mass, you need the molar mass and the mass of the substance.

Describe how the concept of a limiting reactant is determined in a chemical reaction.

Hint: Think about the reactants and their proportions in the reaction.

The limiting reactant is the reactant that is completely consumed first, limiting the amount of
product formed.

Part 3: Application and Analysis

Calculate the mass of 3 moles of water (H2O). (molar mass of H2O = 18 g/mol)

Hint: Use the formula mass = moles × molar mass.

A) 36 g
B) 54 g ✓
C) 72 g
D) 90 g

The mass of 3 moles of water is calculated by multiplying the number of moles by the molar mass.
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You have 44.8 liters of nitrogen gas (N2) at STP. How many moles of nitrogen gas do you have?

Hint: Use the molar volume of a gas at STP to find the number of moles.

A) 1 mole
B) 2 moles ✓
C) 3 moles
D) 4 moles

At STP, 1 mole of gas occupies 22.4 liters, so divide the volume by 22.4 to find moles.

A chemical reaction requires 5 moles of hydrogen gas (H2). If you have 10 grams of hydrogen gas,
do you have enough? (molar mass of H2 = 2 g/mol)

Hint: Calculate the number of moles you have and compare it to the required amount.

First, calculate the moles of hydrogen gas you have, then compare it to the required 5 moles.

Part 4: Evaluation and Creation

Which statement best describes the relationship between empirical and molecular formulas?

Hint: Consider how these formulas are defined and related.

A) They are always identical.
B) The empirical formula is a multiple of the molecular formula.
C) The molecular formula is a multiple of the empirical formula. ✓
D) They have no relationship.

The molecular formula is a multiple of the empirical formula, representing the actual number of atoms in
a molecule.
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In a balanced chemical equation, which of the following are true?

Hint: Think about the principles of conservation in chemical reactions.

A) The total mass of reactants equals the total mass of products. ✓
B) The number of atoms of each element is conserved. ✓
C) The coefficients represent the number of moles of each substance. ✓
D) The reactants and products must be in the same physical state.

In a balanced equation, the total mass and number of atoms of each element are conserved.

Analyze the following reaction and identify the limiting reactant: 2 H2 + O2 → 2 H2O Given: 4 moles
of H2 and 1 mole of O2.

Hint: Consider the stoichiometry of the reaction and the amounts of reactants.

To identify the limiting reactant, compare the mole ratio of the reactants to the coefficients in the
balanced equation.

If a reaction yields 8 grams of product but the theoretical yield is 10 grams, what is the percent
yield?

Hint: Use the formula percent yield = (actual yield / theoretical yield) × 100.

A) 60%
B) 70%
C) 80% ✓
D) 90%

Percent yield is calculated by dividing the actual yield by the theoretical yield and multiplying by 100.

Which factors can affect the actual yield of a chemical reaction?

Hint: Consider the various aspects that can influence the outcome of a reaction.
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A) Purity of reactants ✓
B) Measurement errors ✓
C) Reaction conditions ✓
D) Theoretical yield

Factors such as purity of reactants, measurement errors, and reaction conditions can affect the actual
yield.

Design an experiment to determine the empirical formula of a compound given its percent
composition. Describe the steps and calculations involved.

Hint: Think about the process of converting percent composition to moles.

The experiment involves converting percent composition to moles, finding the simplest mole
ratio, and determining the empirical formula.
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