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Introduction

Welcome to a deep dive into the world of chemical formulas and compounds, specifically focusing on the first

review section of Chapter 7. Whether you’re a high �school chemistry student preparing for an upcoming exam or a

lifelong learner brushing up on foundational concepts, this article will guide you through the essential ideas,

formulas, and problem �solving strategies that form the backbone of this chapter. By the end, you’ll have a clear,

organized understanding of how to interpret, calculate, and apply chemical formulas in a variety of contexts.

Overview of Chapter /7: Chemical Formulas and Compounds

What Chapter /7 Covers

Chapter 7 is the cornerstone of any chemistry curriculum that deals with the quantitative aspects of chemical

substances. It introduces the language of chemistry—symbols, subscripts, and superscripts—and shows how

these notations convey critical information about composition and structure. The chapter is divided into several

logical segments, but Review Section 1 is where the fundamentals are solidified: the distinction between empirical

and molecular formulas, the calculation of molar masses, and the determination of percent composition.

Key Learning Objectives

1.  Interpret chemical symbols and formulas accurately.

2.  Calculate the molar mass of a compound using the periodic table.

3.  Derive empirical formulas from percent composition data.

4.  Convert empirical formulas to molecular formulas given the molar mass.

5.  Apply these skills to real �world problems involving mixtures and reactions.

Review Section /1: Fundamentals of Chemical Formulas

Molecular vs. Empirical Formulas

Understanding the difference between a molecular formula and an empirical formula is essential. The molecular 

formula represents the exact number of each type of atom in a single molecule of a compound. For example, 

glucose has the molecular formula C †H • ‚O †, indicating six carbon atoms, twelve hydrogen atoms, and six oxygen

atoms.

In contrast, the empirical formula is the simplest whole �number ratio of atoms in a compound. The empirical formula 

of glucose is C •H ‚O •—the ratio of carbon to hydrogen to oxygen atoms is 1:2:1. The empirical formula provides a

quick snapshot of composition but does not reveal the actual number of atoms in a molecule.

Calculating Molar Mass

The molar mass is the mass of one mole of a substance, expressed in grams per mole (g mol {¹). To calculate it, sum

the atomic masses of all atoms in the formula:

1.  Identify each element and its atomic mass from the periodic table.



2.  Multiply each atomic mass by the number of times the element appears in the formula.

3.  Sum the results to obtain the molar mass.

Example: For sodium chloride (NaCl), the molar mass is calculated as follows:

•  Na: 22.99 /g /mol {¹ × 1 = 22.99 /g /mol {¹

•  Cl: 35.45 /g /mol {¹ × 1 = 35.45 /g /mol {¹

•  Total = 22.99 /+ /35.45 /= /58.44 /g /mol {¹

Determining Percent Composition

Percent composition tells you what fraction of a compound’s mass comes from each element. It’s calculated using

the formula:

Percent /by /mass /= /(atomic /mass /× /subscript // /molar /mass) /× /100 /%

Using the same sodium chloride example:

•  Na: (22.99 // /58.44) /× /100 /% /"H /39.4 /%

•  Cl: (35.45 // /58.44) /× /100 /% /"H /60.6 /%

These calculations form the basis for many of the problems encountered in Review Section /1.

Common Compound Types Covered in Chapter /7

Ionic Compounds

Most ionic compounds consist of a metal cation and a non �metal anion. Their formulas reflect the charge balance:

the total positive charge equals the total negative charge. For instance, magnesium oxide (MgO) balances a +2

charge from magnesium with a –2 charge from oxygen.

Covalent Compounds

Covalent compounds are formed when two non �metals share electrons. Their formulas often use subscript numbers

to indicate the number of atoms of each element. Water (H ‚O) is a classic example, with two hydrogen atoms

bonded to one oxygen atom.

Acids, Bases, and Salts

Acids are compounds that donate protons (H z), bases accept protons, and salts are the products of neutralization

reactions. Understanding their formulas is crucial for balancing equations and predicting reaction products.

Organic Compounds Basics

Organic chemistry introduces a vast array of compounds based on carbon-hydrogen backbones. While Chapter 7

focuses primarily on inorganic formulas, the principles of stoichiometry apply equally well to organic molecules like

methane (CH „) and ethanol (C ‚H †O).

Key Formulas and Notations

Stoichiometric Ratios

Stoichiometry is the quantitative relationship between reactants and products in a chemical reaction. The

coefficients in a balanced chemical equation represent these ratios. Mastery of stoichiometric calculations is vital

for converting between masses, moles, and molecules.

Balancing Equations



To balance an equation, ensure that the number of atoms of each element is equal on both sides. A systematic

approach includes:

1.  Write the skeleton equation.

2.  Count atoms of each element on both sides.

3.  Adjust coefficients to balance each element.

4.  Verify that the total charge is balanced (for ionic equations).

Notation for Polyatomic Ions

Polyatomic ions are groups of atoms that carry a charge. They are written as a single unit within a chemical 

formula, such as SO „² { (sulfate) or NH „ z (ammonium). Recognizing these ions simplifies the balancing process.

Practice Problems and Solutions (Review Section /1)

Below are five representative problems that illustrate the key concepts covered in Review Section 1. Each problem

is followed by a detailed solution to help reinforce learning.

Problem /1: Calculate the molar mass of calcium carbonate (CaCO ƒ).

Solution:

1.  Ca: 40.08 /g /mol {¹ × 1 = 40.08 /g /mol {¹

2.  C: 12.01 /g /mol {¹ × 1 = 12.01 /g /mol {¹

3.  O: 16.00 /g /mol {¹ × 3 = 48.00 /g /mol {¹

4.  Total = 40.08 /+ /12.01 /+ /48.00 /= /100.09 /g /mol {¹

Problem /2: Determine the empirical formula from the following percent composition: 40 /% C, 6.7 /% 
H, 53.3 /% O.

Solution:

1.  Assume 100 /g sample: 40 /g C, 6.7 /g H, 53.3 /g O.

2.  Convert to moles:

    

      C: 40 /g ÷ 12.01 /g /mol {¹ "H 3.33 /mol

3.  H: 6.7 /g ÷ 1.008 /g /mol {¹ "H 6.65 /mol

4.  O: 53.3 /g ÷ 16.00 /g /mol {¹ "H 3.33 /mol

•  C: 3.33 ÷ 3.33 = 1

•  H: 6.65 ÷ 3.33 "H 2

•  O: 3.33 ÷ 333 "H 1

Problem /3: A compound has a molar mass of 180.16 /g /mol {¹ and an empirical formula of C ‚H „O. What 
is its molecular formula?

Solution:

1.  Calculate molar mass of empirical formula:

    

      C: 12.01 /× /2 = 24.02

2.  H: 1.008 /× /4 = 4.032
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