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Unlocking Chapter 19: Acids, Bases, and Salts — Practice Problems &
Answers

When you're studying chemistry, Chapter 19 is a pivotal point that introduces the fundamental concepts of acids,
bases, and salts. Whether you're a high school student preparing for exams or a college freshman tackling your first
organic chemistry course, mastering this chapter is essential. In this comprehensive guide, we’ll walk you through
the key ideas, provide a curated set of practice problems, and give you step by step solutions. By the end of this
article, you'll have the confidence to tackle any question that appears on your test or homework sheet.

What Makes Chapter /19 So Important?

Acids, bases, and salts are the building blocks of countless chemical reactions—from the digestion of food in your
stomach to the manufacturing of industrial dyes. Understanding how they behave, how they interact, and how they
can be quantified is crucial for:

* Predicting reaction outcomes in both laboratory and real world scenarios.

¢ Designing buffer solutions that maintain stable pH levels.

* Interpreting titration curves and calculating concentrations.

¢ Recognizing the environmental impact of acid rain and base neutralizing agents.

Because of their ubiquity, acids, bases, and salts appear in every chemistry exam. That's why having a solid set of
chapter 19 acids bases salts practice problems answers can be a game changer for your study routine.

Key Concepts Covered in Chapter /19

1. Definition and Classification of Acids and Bases

Acids are substances that donate protons (H z) in aqueous solutions, while bases accept protons. The classic
Arrhenius definition focuses on the presence of H z and OH { ions, whereas the Brgnsted—Lowry model extends the
concept to any proton donor or acceptor. In the context of Chapter 19, you'll encounter both definitions and learn
how to identify acids and bases based on their chemical formulas.

2. pH, pOH, and the pH Scale

The pH scale (0-14) quantifies acidity or basicity. A pH of 7 is neutral, below 7 indicates acidity, and above 7
indicates basicity. The relationship between pH and pOH is governed by the equation pH + pOH = 14.
Understanding this relationship is essential for solving many practice problems, especially those involving titrations.

3. Acid—Base Reactions and Neutralization

When an acid reacts with a base, they form a salt and water. This neutralization reaction is a cornerstone of
Chapter 19. You'll learn to balance these equations, predict the products, and calculate the resulting pH of the
solution.

4. Salts: Formation, Properties, and Hydrolysis

Salts are ionic compounds formed from the neutralization of an acid and a base. Their properties depend on the



parent acid and base. Some salts are neutral, while others can produce acidic or basic solutions due to hydrolysis.
The chapter covers the calculation of salt solubility, common ion effect, and the impact of hydrolysis on pH.

5. Acid—Base Titration Curves

Titrations are practical methods to determine the concentration of an acid or base. The article explains how to
interpret titration curves, identify equivalence points, and use the data to calculate unknown concentrations.

Common Types of Acids and Bases in Chapter /19

Below is a quick reference for the most frequently encountered acids and bases in Chapter 19. Knowing their
names, formulas, and typical reactions will save you time during problem solving.

e Strong Acids: Hydrochloric acid (HCI), Sulfuric acid (H ,SO ,,), Nitric acid (HNO f)

e Weak Acids: Acetic acid (CH fCOOH), Formic acid (HCOOH)

e Strong Bases: Sodium hydroxide (NaOH), Potassium hydroxide (KOH)

* Weak Bases: Ammonia (NH f), Ammonium hydroxide (NH ,,OH)

e Common Salts: Sodium chloride (NaCl), Calcium sulfate (CaSO ,), Ammonium chloride (NH ,CI)

How to Tackle Chapter 19 Practice Problems

Solving practice problems efficiently requires a systematic approach. Here’s a step by step guide to help you master
the process:

1. Read the Problem Carefully: Identify the type of question—whether it's a calculation, conceptual explanation,
or a diagram interpretation.

2. List Known Values: Write down all given concentrations, volumes, masses, and constants.

3. Choose the Right Formula: For pH calculations, use pH = —log[H z]. For titration problems, apply the
stoichiometric relationship:ne=n,.

4. Perform Balanced Equations: Ensure all chemical equations are balanced before using them to calculate
moles.

5. Check Units: Convert units when necessary (e.g., liters to milliliters, grams to moles).

6. Compute the Answer: Follow the mathematical steps, and round off appropriately.

7. Verify: Double check the answer against the problem’s context (e.g., is the pH within a realistic range?).

Sample Practice Problems and Detailed Answers

Problem 1 — pH of aWeak Acid Solution
Calculate the pH of a 0.02 /M solution of acetic acid (CH fCOOH) with an acid dissociation constant (K ¢) of 1.8 /x /10 { u.

Solution:
1. Set up the dissociation expression: CH fCOOH !l CH fCOO {+ H z.
2. Letx =[H z] = [CH fCOO {]. The equilibrium expression is K ¢« = (x2) / (0.02 /- /x).
3. Because K ¢ is small, assume x "j 0.02, so 0.02 /- /x "H 0.02.
4. Thus, x2=Kex 0.02""x2=(1.8/x/10{u) x0.02=3.6/x /10 {w.
5. Take the square root: x = 6.0 /x /10 { t /M.
6. Calculate pH: pH = —log(6.0 /x /10 { t) "H 3.22.

Problem 2 — Neutralization Reaction
What is the balanced chemical equation for the reaction between 25 mL of 0.10 M HCl and 25 mL of 0.10 M NaOH?



Also, determine the final pH if the solution is fully neutralized.
Solution:

Write the unbalanced equation: HCI + NaOH I’ NaCl + H ,0.

Check stoichiometry: 1 /: /1, so the equation is already balanced.

Calculate moles of each reactant: n(HCI) = C x V = 0.10 /M x 0.025 /L = 0.0025 /mol. The same for NaOH.
Since moles are equal, the reaction goes to completion, producing 0.0025 /mol of NaCl and 0.0025 /mol of H ,0.
The final solution volume is 25 /mL /+ /25 /mL /= /50 /mL = 0.050 /L.

Because the reaction is complete, the solution is neutral; pH = 7.0.
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Problem 3 — Salt Hydrolysis

Predict whether a solution of ammonium chloride (NH ,,Cl) will be acidic, basic, or neutral, and explain why.
Solution:

1. Identify the ions: NH ,, z (conjugate acid of NH f) and CI { (conjugate base of HCI).

2. NH , z can donate a proton to water: NH ,z+ H ,O ! NH f + H fO z, producing H fO z.
3. Cl{is the conjugate base of a strong acid (HCI) and does not react with water.

4. Therefore, the solution is slightly acidic.

Problem 4 —Titration Curve Interpretation

A 25 mL sample of 0.050 M H ,SO ,, is titrated with 0.050 M NaOH. Identify the equivalence point volume and calculate
the pH at the equivalence point.

Solution:

1. H,SO , is a diprotic acid; each mole reacts with two moles of NaOH.

2. Moles of H,SO ,, =0.050 /M x 0.025 /L = 0.00125 /mol.

3. NaOH needed = 2 x 0.00125 /mol = 0.0025 /mol.

4. Volume of NaOH required = 0.0025 /mol / 0.050 /M = 0.050 /L = 50 /mL.

5. At equivalence, the solution contains Na ,SO ,,, a neutral salt, so pH "H 7.0.

Problem 5 — Calculating Concentration from Titration Data
During a titration, 15.00 /mL
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