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Understanding Chapter 19: Acids, Bases, and Salts — A Comprehensive
Assessment Guide

Chapter 19 of most introductory chemistry textbooks is dedicated to the fundamental concepts of acids, bases, and
salts. Whether you are a high school student tackling the end of unit assessment, a college freshman preparing for a
midterm, or a lifelong learner brushing up on key principles, this chapter is pivotal for building a solid foundation in
chemical reasoning.

In this article, we’ll walk through the core ideas presented in Chapter 19, present a set of practice problems along
with detailed solutions, and offer strategic tips that will help you approach assessment questions with confidence.
By the end, you'll not only have a clearer grasp of the subject matter but also a ready reference of chapter 19
acids bases salts assessment answers to guide your study sessions.

1. Core Concepts Covered in Chapter 19

1.1 Acids and Their Characteristics

Acids are defined by the Arrhenius and Bragnsted—Lowry theories. Arrhenius acids release Hians when dissolved in
water, whereas Brgnsted—Lowry acids donate a proton to a base. Common examples include hydrochloric acid
(HCI), sulfuric acid (H ,SO ,), and acetic acid (CH f COOH).

Key properties to remember:

e They turn blue litmus paper red.
¢ They taste sour (though never taste them).
¢ They react with metals to produce hydrogen gas.

1.2 Bases and Their Characteristics

Bases, in the Arrhenius sense, produce OHiéns in aqueous solution. Brgnsted—Lowry bases accept a proton.
Examples include sodium hydroxide (NaOH), ammonia (NH f), and calcium hydroxide (Ca(OH) ,).

Base properties:

e They feel slippery.
e They turn red litmus paper blue.
e They react with acids to form water and a salt.

1.3 Salts and Their Formation

Salts result from the neutralization reaction between an acid and a base:

Acid + Base !" Salt + Water

The salt’s identity depends on the cation from the base and the anion from the acid. For example, reacting HCI with
NaOH yields sodium chloride (NaCl).

1.4 pH, pOH, and the pKa Scale



pH measures hydrogen ion concentration: pH = -log[H z]The scale ranges from 0 (strongly acidic) to 14 (strongly
basic), with 7 being neutral. pOH is analogous for hydroxide ions, and the relationship pH + pOH = 14 holds for
agueous solutions at 25 /°C.

pKa is the negative logarithm of the acid dissociation constant (Ka). It indicates acid strength: the lower the pKa,
the stronger the acid. Knowing pKa values helps predict which species dominate in equilibrium solutions.

1.5 Common lon Effect and Solubility Rules

Adding a salt that shares an ion with a dissolved compound reduces the solubility of that compound—a
phenomenon known as the common ion effect. Solubility rules guide predictions about which ionic compounds
dissolve in water, crucial for interpreting precipitation reactions.

2. Structure of the Assessment

Assessments in Chapter 19 typically comprise a blend of:

1. Multiple choice questions testing conceptual understanding.
2. Short answer or fill in the blank questions requiring calculations or definitions.
3. Long form problems involving stoichiometry, equilibrium calculations, or case studies.

Each section is designed to reinforce the learning objectives: identifying acids and bases, predicting reaction

products, calculating pH, and applying solubility rules.

3. Sample Assessment Questions with Answers

Below you'll find a curated set of practice problems that mirror typical assessment items. For each question, we
provide a concise answer and an explanation to deepen your understanding.

3.1 Multiple Choice Questions

¢ A) Acetic acid (CH fCOOH)
¢ B) Hydrochloric acid (HCI)

¢ C) Formic acid (HCOOH)

¢ D) Nitric acid (HNO ,)

Answer: B) Hydrochloric acid (HCI)

Explanation:Hydrochloric acid fully dissociates in water, making it a strong acid. Acetic acid and formic acid are
weak acids; nitric acid is a strong acid but the given formula (HNO ) is nitrous acid, which is weak.

Which statement best describes the common ion effect?

¢ A) Adding a salt increases the solubility of a sparingly soluble compound.
¢ B) Adding a salt decreases the solubility of a sparingly soluble compound.
¢ C) Adding a base always increases the solubility of all salts.

¢ D) The common ion effect only applies to acids.

Answer: B) Adding a salt decreases the solubility of a sparingly soluble compound.
Explanation: Introducing a common ion shifts the equilibrium toward the solid, reducing solubility.
Which of the following is a base according to the Brgnsted—Lowry definition?

* A)H , SO,



« B)NH f
+ C) CH fCOOH
« D) HCI

Answer: B) NH f

Explanation: NH f accepts a proton from an acid, acting as a base.

3.2 Short Answer / Calculation Questions

Answer: pH =2.00

Explanation: HCl is a strong acid; [H z] = 0.01 /M. pH = -log(0.01) = 2.00.
Determine the pOH of a 0.005 /M solution of sodium hydroxide.

Answer: pOH = 2.30

Explanation: NaOH fully dissociates; [OH {] = 0.005 /M. pOH = -log(0.005) = 2.30.
What is the pKa of acetic acid?

Answer: pKa "H 4.76

3.3Long Form Problem

Problem:A solution contains 0.02 M of sodium acetate (CH fCOONa) and 0.01 M of acetic acid (CH fCOOH).
Calculate the pH of the solution.

Solution:

Because the solution contains both an acid and its conjugate base, it forms a buffer. We use the Henderson—
Hasselbalch equation:

pH = pKa + log([A {J/[HA])

Here, [A {] = 0.02 /M (acetate), [HA] = 0.01 /M (acetic acid), and pKa = 4.76.

pH = 4.76 + 10g(0.02/0.01) = 4.76 + log(2) "H 4.76 + 0.301 = 5.061

Rounded to two decimal places, the pH "H 5.06.

4. Common Assessment Pitfalls and How to Avoid Them

When tackling Chapter 19 assessment questions, students often stumble on the following issues:

» Mixing up acid and base definitions: Remember that acids donate protons, while bases accept them. In the
Arrhenius view, acids produce H z, bases produce OH {.

« Ignoring the dissociation constants: For weak acids or bases, use Ka or Kb values to calculate ion
concentrations. Assume full dissociation only for strong acids/bases.

e Forgetting the relationship pH + pOH = 14: This holds at 25 /°C for aqueous solutions. It's a quick sanity check.

¢ Neglecting solubility rules: When predicting precipitation, always consult the solubility table before drawing
conclusions.

¢ Misapplying the common ion effect: The effect reduces solubility; adding a common ion increases the
concentration of the ion in solution, shifting equilibrium toward the solid.



5. Study Strategies for Mastering Chapter 19

5.1 Build a Concept Map

Visualize relationships between acids, bases, salts, pH, pOH, and equilibrium constants. This aids in recalling
definitions during exams.

5.2 Practice Stoichiometry Early

Many assessment questions involve balancing equations and calculating mole ratios. Revisit the mole—-mass—
volume relationships to reinforce accuracy.

5.3 Use Flashcards for pKa and Solubility Rules

Memorization is key for quick recall. Flashcards can help you commit pKa values of common acids and
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