
162 concentrations of solutions
section review answer key
162 concentrations of solutions section review answer key is an essential
tool for students and educators in understanding the various concepts
associated with solution concentrations in chemistry. Concentrations of
solutions play a crucial role in diverse scientific fields, including
biology, environmental science, and chemical engineering. This article aims
to provide a comprehensive overview of solution concentrations, their types,
calculations, and applications, along with a review answer key that can serve
as a study guide.

Understanding Concentration

Concentration refers to the amount of a substance (solute) present in a given
volume of solvent or solution. It is a fundamental concept in chemistry,
affecting how substances interact and react with each other. There are
several units and methods used to express concentration, each serving
different contexts and applications.

Types of Concentration

There are several methods to express the concentration of solutions,
including:

1. Molarity (M):
- Definition: Molarity is defined as the number of moles of solute per liter
of solution.
- Formula:
\[
M = \frac{\text{moles of solute}}{\text{liters of solution}}
\]
- Example: If 2 moles of sodium chloride are dissolved in 1 liter of water,
the molarity is 2 M.

2. Molality (m):
- Definition: Molality is defined as the number of moles of solute per
kilogram of solvent.
- Formula:
\[
m = \frac{\text{moles of solute}}{\text{kilograms of solvent}}
\]
- Example: If 1 mole of glucose is dissolved in 0.5 kg of water, the molality
is 2 m.



3. Percent Concentration:
- Definition: This can be expressed in different ways, including mass
percent, volume percent, or mass/volume percent.
- Mass percent formula:
\[
\text{Mass percent} = \left( \frac{\text{mass of solute}}{\text{mass of
solution}} \right) \times 100
\]
- Volume percent formula:
\[
\text{Volume percent} = \left( \frac{\text{volume of solute}}{\text{volume of
solution}} \right) \times 100
\]
- Example: If 50 grams of salt are dissolved in 150 grams of solution, the
mass percent is \( \frac{50}{200} \times 100 = 25\% \).

4. Normality (N):
- Definition: Normality is defined as the number of equivalents of solute per
liter of solution.
- Formula:
\[
N = \frac{\text{equivalents of solute}}{\text{liters of solution}}
\]
- Example: In acid-base reactions, 1 N hydrochloric acid solution contains 1
equivalent of HCl per liter.

Calculating Concentrations

Understanding how to calculate concentrations is essential for laboratory
work and industrial applications. Below are some common calculation methods:

Molarity Calculation

To calculate molarity, follow these steps:

1. Determine the number of moles of solute.
- Use the formula:
\[
\text{Moles} = \frac{\text{mass (g)}}{\text{molar mass (g/mol)}}
\]

2. Measure the volume of the solution in liters.

3. Apply the molarity formula:
\[
M = \frac{\text{moles of solute}}{\text{liters of solution}}
\]



Example Problem:
If you dissolve 58.5 grams of NaCl in enough water to make 1 liter of
solution:
- Molar mass of NaCl = 58.5 g/mol
- Moles of NaCl = \( \frac{58.5 \, g}{58.5 \, g/mol} = 1 \, mol \)
- Molarity = \( \frac{1 \, mol}{1 \, L} = 1 \, M \)

Molality Calculation

For molality calculations, follow these steps:

1. Calculate the moles of solute using the same method as above.

2. Measure the mass of the solvent in kilograms.

3. Use the molality formula:
\[
m = \frac{\text{moles of solute}}{\text{kilograms of solvent}}
\]

Example Problem:
If 10 grams of KCl are dissolved in 100 grams of water:
- Molar mass of KCl = 74.55 g/mol
- Moles of KCl = \( \frac{10 \, g}{74.55 \, g/mol} \approx 0.134 \, mol \)
- Mass of solvent = 0.1 kg
- Molality = \( \frac{0.134 \, mol}{0.1 \, kg} = 1.34 \, m \)

Applications of Concentration

Concentration calculations are integral to various scientific disciplines,
including:

1. Pharmaceuticals:
- Accurate dosing of medications requires precise concentration calculations
to ensure efficacy and safety.

2. Environmental Science:
- Monitoring pollutant concentrations in water bodies helps assess
environmental health and compliance with regulations.

3. Biochemistry:
- Concentrations of enzymes, substrates, and products are vital for
understanding metabolic pathways and reactions.

4. Food Science:
- Concentration affects flavor, preservation, and nutritional value in food
products.



Review Answer Key for Concentrations of
Solutions

To assist students in mastering the concepts of solution concentrations, the
following answer key provides responses to common review questions and
problems.

1. What is the molarity of a solution containing 20 grams of NaCl in 500 mL
of solution?
- Molar mass of NaCl = 58.5 g/mol
- Moles of NaCl = \( \frac{20 \, g}{58.5 \, g/mol} \approx 0.342 \, mol \)
- Volume = 0.5 L
- Molarity = \( \frac{0.342 \, mol}{0.5 \, L} = 0.684 \, M \)

2. Calculate the molality of a solution made by dissolving 5 grams of KCl in
250 grams of water.
- Molar mass of KCl = 74.55 g/mol
- Moles of KCl = \( \frac{5 \, g}{74.55 \, g/mol} \approx 0.067 \, mol \)
- Mass of solvent = 0.25 kg
- Molality = \( \frac{0.067 \, mol}{0.25 \, kg} \approx 0.268 \, m \)

3. If a solution has a mass percent of 10% NaCl, how many grams of NaCl are
in 200 grams of solution?
- Mass percent = \( \frac{\text{mass of solute}}{\text{mass of solution}}
\times 100 \)
- \( \text{mass of NaCl} = \frac{10}{100} \times 200 = 20 \, g \)

4. What is the normality of a solution containing 3 moles of H2SO4 in 1 liter
of solution (considering that each H2SO4 can donate 2 protons)?
- Equivalents of H2SO4 = 3 moles × 2 = 6 equivalents
- Normality = \( \frac{6 \, equivalents}{1 \, L} = 6 \, N \)

Conclusion

The 162 concentrations of solutions section review answer key serves as a
foundation for understanding the various ways to express and calculate
solution concentrations. Mastery of these concepts is critical for students
pursuing studies in chemistry and related fields. By familiarizing themselves
with the types of concentrations, calculation methods, and their
applications, students can enhance their comprehension and practical skills
in laboratory settings. Whether preparing for exams, conducting experiments,
or applying knowledge to real-world scenarios, a thorough grasp of solution
concentrations is indispensable for scientific success.



Frequently Asked Questions

What are the different types of concentrations in
solution?
The different types of concentrations include molarity, molality, volume
percent, mass percent, and mole fraction.

How do you calculate molarity?
Molarity is calculated using the formula: Molarity (M) = moles of solute /
liters of solution.

What is the difference between molarity and
molality?
Molarity is the number of moles of solute per liter of solution, while
molality is the number of moles of solute per kilogram of solvent.

How do you convert between molarity and molality?
To convert between molarity and molality, you need the density of the
solution and the molar mass of the solute.

What is a solution's mass percent concentration?
Mass percent concentration is calculated by (mass of solute / total mass of
solution) x 100.

How do you determine the mole fraction of a solute?
Mole fraction is determined by dividing the number of moles of the solute by
the total number of moles of all components in the solution.

What is a common use for dilute solutions?
Dilute solutions are commonly used in laboratory experiments,
pharmaceuticals, and chemical reactions where precise concentrations are
required.

Why is it important to understand solution
concentrations?
Understanding solution concentrations is essential for accurate chemical
reactions, dosage calculations in medicine, and various industrial
applications.



What safety precautions should be taken when
handling concentrated solutions?
Safety precautions include wearing gloves and goggles, working in a well-
ventilated area, and following proper disposal protocols for hazardous
materials.
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