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Chapter 19 Acids, Bases, and Salts Guided Reading Answers

Welcome to an in depth exploration of Chapter 19, the section of your chemistry textbook that demystifies the world
of acids, bases, and salts. Whether you're a high school student tackling your first guided reading assignment or a
lifelong learner refreshing foundational concepts, this article offers clear explanations, practical examples, and the
answers you need to ace the chapter's questions. By the end, you'll not only understand the key ideas but also
know how to apply them in everyday contexts.

Overview of Chapter /19

Chapter 19 serves as the cornerstone of general chemistry, introducing the chemical properties that define acids,
bases, and salts. It covers:

¢ Definitions and characteristics of acids and bases

¢ The concept of pH and its measurement

¢ How acids and bases interact in neutralization reactions

e Formation and properties of salts

¢ Real world applications, from industrial processes to biology

Guided reading questions for this chapter often focus on conceptual clarity, the ability to predict reaction outcomes,
and the application of pH calculations. The answers below break down each concept and provide step by step
solutions to typical problems.

Key Concepts Covered in Guided Reading

Before diving into the answers, let’s highlight the core ideas you'll encounter:

1. Acids and Bases: Substances that donate (acids) or accept (bases) protons (H z). Their behavior is governed
by the Bragnsted—Lowry theory, but the Arrhenius definition remains useful for simple contexts.

2. pH Scale: A logarithmic scale measuring hydrogen ion concentration. A lower pH indicates higher acidity; a
higher pH indicates higher basicity.

3. Neutralization: The reaction between an acid and a base producing water and a salt. The general equation is
Acid + Base !" Salt + Water.

4. Salts: lonic compounds formed from the neutralization of an acid and a base. Their properties vary
depending on the parent acid and base.

5. Buffer Systems: Mixtures that resist changes in pH when small amounts of acid or base are added.

Understanding these concepts will allow you to answer guided reading questions confidently.

Detailed Guided Reading Answers

Acids are substances that release hydrogen ions (H z) when dissolved in water. The classic Arrhenius definition
describes an acid as a compound that increases the concentration of H z in aqueous solutions. The Brgnsted—Lowry
theory expands this, stating that an acid is a proton donor. Key features include:

e Taste: Sour (e.g., citric acid).
¢ Litmus Test: Turns blue litmus paper red.
¢ Reactivity: Reacts with metals to release hydrogen gas.



e pH: Less than 7.

Example question: “Identify the acid in the following list: hydrochloric acid, sodium hydroxide, potassium carbonate.”
The correct answer is hydrochloric acidbecause it donates Hz ions, whereas the others are a base and a
carbonate salt, respectively.

Bases are substances that accept protons or, in Arrhenius terms, release hydroxide ions (OH {) in solution. The
Bransted—Lowry definition frames a base as a proton acceptor. Common characteristics:

* Taste: Bitter.

e Texture: Slippery feel.

e Litmus Test: Turns red litmus paper blue.

¢ Reactivity: Reacts with acids to form salts and water.
e pH: Greater than 7.

Sample guided reading answer: “Predict the product when sodium hydroxide reacts with acetic acid.” The balanced
equation is NaOH + CH fCOOH " NaCH fCOO +Fhgproduct is sodium acetate, a salt, plus water.

Salts arise from the neutralization of an acid and a base. They are typically ionic compounds that dissolve in water
to form a neutral or slightly acidic/basic solution, depending on the parent acid/base. Key points:

» Formation: Acid + Base !’ Salt + Water.
e Examples: Sodium chloride, potassium nitrate, calcium sulfate.
« Applications: Food seasoning, industrial chemicals, pharmaceuticals.

Guided reading question example: “Determine the salt formed when hydrochloric acid reacts with sodium
hydroxide.” The answer is sodium chloride (NaCl).

The pH scale ranges from 0 to 14. It is a logarithmic measure of hydrogen ion concentration, defined as pH = —
log[H z]Jmportant aspects include:

¢ Neutral Point: pH /= /7 at 25 /°C.

e Acidic Solutions: pH

 Basic Solutions: pH /> /7.

« Buffer Capacity: Ability to resist pH change.

In guided reading, you might be asked to calculate pH given a concentration. Example: “What is the pH of a 0.001 /M
HCI solution?” Since HCI dissociates fully, [H z] /=/0.001 /M. Thus, pH /= /-log(0.001) /= /3.

Acid—base reactions are fundamental to chemistry. The general reaction is:
Acid + Base I" Salt + Water

Key concepts include:

1. Neutralization: Complete reaction where acid and base are consumed.
2. Buffering: A weak acid and its conjugate base (or weak base and its conjugate acid) resist pH changes.
3. Reaction Rate: Depends on concentration and temperature.

Guided reading example: “Write the balanced equation for the reaction between nitric acid and magnesium
hydroxide.” The balanced equation is 2 /[HNO f + Mg(OH) , "' Mg(NO f).,+2/H ,0

Acids, bases, and salts play crucial roles outside the laboratory:

e Food Industry: Acids as preservatives (e.g., citric acid) and bases in baking (e.g., baking soda).



* Medicine: Antacids neutralize stomach acid; saline solutions (NaCl) are used for IV fluids.
« Industrial Processes: Acidic solutions for metal etching; bases for soap manufacturing.
e Environmental Science: Acid rain formation and its impact on ecosystems.

Guided reading question: “Explain why vinegar (acetic acid) is used to clean metal surfaces."The answer highlights
how acetic acid dissolves rust (iron oxide) by forming soluble iron acetate, effectively cleaning the metal.

Common Mistakes & How to Avoid Them

Students often encounter the following pitfalls when answering Chapter /19 guided reading questions:

« Confusing Acids and Bases: Remember that acids donate H z, while bases accept them or release OH {.

e Misapplying the pH Formula: Use pH = —log[H Zz] for strong acids and bases; weak acids require equilibrium
calculations.

¢ Neglecting to Balance Equations: Always check that atoms and charges balance on both sides.

¢ Forgetting About lonic Strength: In real solutions, activity coefficients can slightly alter pH values.

To avoid these errors, practice with a variety of problems, double check your equations, and use the systematic
approach outlined in this article.

Practice Questions & Answers

1. Question: “What is the pH of a 0.01 /M solution of sodium hydroxide?”

Answer: Sodium hydroxide dissociates fully, so [OH {] /=/0.01 /M. The pOH /= /-log(0.01) /= /2. pH /= /14 |- [pOH /= /12.
2. Question: “Predict the products of the reaction between calcium carbonate and hydrochloric acid.”

Answer: CaCO f + 2 /HCI! CaCl, + CO, + H,0. The products are calcium chloride, carbon dioxide gas, and water.
3. Question: “Identify the buffer system in blood plasma.”

Answer: The bicarbonate buffer system: H ,CO f liH z + HCO f {.
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