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Chemistry matter and change chapter 13 answer key is an essential resource for students and educators
alike who are delving into the intricate realm of chemistry. Chapter 13 often focuses on the concepts of
solutions, including types of solutions, concentration, solubility, and the effects of temperature and pressure
on solubility. Understanding these themes is crucial for mastering chemistry and applying it to real-world
scenarios. This article aims to provide a comprehensive overview of the chapter, along with insights into

the answer key for the exercises found within.

Understanding Solutions

Solutions are homogeneous mixtures of two or more substances. They consist of a solvent, which is the
substance that dissolves the solute, the substance being dissolved. In a typical solution, the solute is present

in a smaller amount compared to the solvent.

Types of Solutions

There are several types of solutions, categorized based on the phases of the solute and solvent:

¢ Gaseous Solutions: These solutions occur when gases mix, such as air, which is primarily a solution of



nitrogen, oxygen, and other gases.

¢ Liquid Solutions: These are the most common types of solutions, where a liquid solute is dissolved in

a liquid solvent, such as saltwater.

¢ Solid Solutions: In these solutions, a solid solute is dissolved in a solid solvent, like alloys (e.g., bronze,

which is a mixture of copper and tin).

Concentration of Solutions

Concentration is a key concept in chemistry that quantifies the amount of solute present in a given volume

of solution. There are several ways to express concentration:

Common Concentration Units

Molarity (M): Defined as the number of moles of solute per liter of solution.

Molality (m): The number of moles of solute per kilogram of solvent.

Percent by mass: The mass of solute divided by the total mass of the solution, multiplied by 100.

Parts per million (ppm): The mass of solute divided by the total mass of the solution, multiplied by

one million.

Understanding these units is crucial for solving problems related to solutions, which is often covered in
Chapter 13.

Factors Affecting Solubility

The solubility of a substance is influenced by several factors, including temperature, pressure, and the

nature of the solute and solvent.



Temperature

The effect of temperature on solubility varies depending on the type of solute:

e Solids: Generally, the solubility of solids increases with an increase in temperature.

¢ Gases: The solubility of gases typically decreases as the temperature increases.

Pressure

Pressure has a significant effect on the solubility of gases:

¢ Increased pressure leads to an increased solubility of gases in liquids, which is described by Henry’s

Law.

e For solids and liquids, pressure has little effect on solubility.

Nature of Solute and Solvent

The principle of "like dissolves like" is key to understanding solubility:

e Polar solutes tend to dissolve well in polar solvents (e.g., salt in water).

¢ Non-polar solutes dissolve in non-polar solvents (e.g., oil in hexane).

Chapter 13 Exercises and Answer Key Insights

The exercises in Chapter 13 are designed to reinforce the concepts discussed. The answer key provides
answers to both the conceptual and quantitative problems presented in the chapter. Here are a few

example problems that might be encountered:



Example Problem 1: Calculating Molarity

Problem: Calculate the molarity of a solution containing 5 moles of sodium chloride (NaCl) dissolved in 2

liters of water.

Answer from Key: Molarity (M) = moles of solute / liters of solution = 5 moles / 2 L = 2.5 M.

Example Problem 2: Effect of Temperature on Solubility

Problem: Describe how the solubility of potassium nitrate (KNO3) changes with temperature.

Answer from Key: The solubility of KNO3 increases with temperature, which means that more KNO3 can

dissolve in water as the temperature rises.

Example Problem 3: Calculating Percent by Mass

Problem: If you have 10 grams of salt dissolved in 90 grams of water, what is the percent by mass of the salt

in the solution?

Answer from Key: Percent by mass = (mass of solute / total mass of solution) x 100 = (10 g / (10 g + 90 g)) x
100 = 10%.

Applications of Solutions in Real Life

Understanding solutions is not only crucial for academic purposes but also has significant real-life

applications:
¢ Medicine: Many medications are administered in liquid form, requiring precise understanding of
concentration and solubility.

¢ Environmental Science: The solubility of gases in water affects aquatic life and is critical in studying

environmental pollution.

¢ Food Industry: The preparation of various food items often involves dissolving solutes in solvents,

such as sugar in water.



Conclusion

In summary, Chemistry matter and change chapter 13 answer key serves as an invaluable tool for students
aiming to grasp the concepts surrounding solutions, solubility, and concentration. By mastering these key
ideas and practicing the exercises provided, students can enhance their understanding of chemistry and
apply these concepts to various scientific and real-world contexts. Whether preparing for exams or
engaging in professional scientific work, a solid grasp of these topics is essential for success in the field of

chemistry.

Frequently Asked Questions

What are the key concepts covered in Chapter 13 of 'Chemistry: Matter
and Change"?

Chapter 13 covers topics such as the properties of gases, gas laws (Boyle’s Law, Charles’s Law, and

Avogadro’s Law), the ideal gas law, and the behavior of real gases.

What is Boyle's Law and how is it represented mathematically?

Boyle's Law states that the pressure of a gas is inversely proportional to its volume at constant temperature.

It is mathematically represented as P1V1 = P2V2.

How does Charles's Law describe the relationship between temperature
and volume?

Charles's Law states that the volume of a gas is directly proportional to its temperature (in Kelvin) when
pressure is held constant. The formula is V1/T1 = V2/T2.

What is the ideal gas law and what is its equation?

The ideal gas law combines Boyle's, Charles's, and Avogadro's laws into one equation: PV = nRT, where P
is pressure, V is volume, n is the number of moles, R is the ideal gas constant, and T is temperature in

Kelvin.

What factors affect the behavior of real gases as described in Chapter 137

Factors that affect the behavior of real gases include intermolecular forces, the volume occupied by gas

molecules, and deviations from ideal behavior at high pressures and low temperatures.



What are the assumptions of the kinetic molecular theory as discussed in
Chapter 13?

The kinetic molecular theory assumes that gas particles are in constant random motion, that they occupy
negligible volume, and that they experience elastic collisions with each other and the walls of their

container.

How do you solve gas law problems using the concepts from Chapter 13?

To solve gas law problems, identify which gas law applies based on the given variables (pressure, volume,

temperature, amount of gas), then rearrange the appropriate formula to solve for the unknown variable.
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