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A Tale of Two Gases: Answer Key

Structure:

This answer key follows the structure of a textbook chapter or workbook, designed to complement a
preceding learning module on the properties and behaviors of gases. It's organized into several
sections, each addressing specific concepts and problems within the "A Tale of Two Gases" learning
material. The sections progress logically from foundational concepts to more complex applications.

Section 1: Fundamental Gas Laws (Review) - Briefly reviews Boyle's Law, Charles's Law, Gay-Lussac's
Law, Avogadro's Law, and the Ideal Gas Law. Provides concise definitions and example calculations.
Includes multiple-choice questions and short-answer problems with detailed solutions.
Section 2: Gas Mixtures and Partial Pressures (Dalton's Law) - Explains Dalton's Law of Partial
Pressures and provides examples of calculating partial pressures and total pressure in gas mixtures.
Includes problems involving mole fractions and collecting gases over water. Solutions are presented
step-by-step.
Section 3: Kinetic Molecular Theory (KMT) - Explains the postulates of KMT and relates them to the
macroscopic properties of gases. Includes qualitative questions addressing the relationship between
KMT and gas laws. Solutions provide thorough explanations connecting microscopic behavior to
macroscopic observations.
Section 4: Real Gases and Deviations from Ideality - Discusses the limitations of the Ideal Gas Law
and introduces the van der Waals equation. Problems focus on comparing the behavior of real and
ideal gases under various conditions. Detailed solutions explain the sources of deviation from ideality.
Section 5: Applications of Gas Laws (Challenge Problems) - Presents more complex, multi-step
problems that require application of multiple gas laws and concepts. These problems may involve
stoichiometry, thermochemistry, or other related topics. Detailed solutions provide a comprehensive
strategy for solving these problems.

Description:

This comprehensive answer key provides detailed solutions and explanations for all problems and
questions presented in the accompanying learning module, "A Tale of Two Gases." It serves as an
invaluable resource for students to check their understanding, identify areas needing further
attention, and develop a deeper grasp of gas behavior. The explanations are clear, concise, and
utilize step-by-step approaches to problem-solving, making it accessible to students of varying skill
levels. The answer key also includes helpful diagrams and illustrations where appropriate to aid
comprehension.
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Summary:



"A Tale of Two Gases: Answer Key" provides a complete and detailed set of solutions for the
accompanying learning material. It covers fundamental gas laws, gas mixtures, kinetic molecular
theory, real gas behavior, and challenging application problems. The key's structure facilitates self-
assessment and improved understanding of gas properties and their practical applications. The step-
by-step explanations and clear illustrations make it an ideal resource for students to reinforce their
learning and prepare for exams.
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(The following is a placeholder for the actual 1000-word answer key content. A true answer key would
contain numerous problems and solutions, taking up the remaining space. The example problems
below illustrate the style and level of detail.)

Example Problems and Solutions (from Section 1 & Section 2):

Section 1: Problem 1

A sample of gas occupies 5.00 L at 25°C and 1.00 atm. What will be its volume at 50°C and 1.50 atm?

Solution: This problem requires the combined gas law: (P1V1)/T1 = (P2V2)/T2. Remember to convert
Celsius to Kelvin (add 273.15).

(1.00 atm 5.00 L) / (298.15 K) = (1.50 atm V2) / (323.15 K)

Solving for V2: V2 = 3.43 L

Section 2: Problem 2

A gas mixture contains 0.500 moles of nitrogen (N2) and 0.250 moles of oxygen (O2) in a 10.0 L
container at 25°C. Calculate the partial pressure of each gas and the total pressure.

Solution: Use the ideal gas law (PV = nRT) for each gas individually. R = 0.0821 L·atm/mol·K

For N2: P(N2) = (0.500 mol 0.0821 L·atm/mol·K 298.15 K) / 10.0 L = 1.22 atm

For O2: P(O2) = (0.250 mol 0.0821 L·atm/mol·K 298.15 K) / 10.0 L = 0.610 atm

Total Pressure: P(total) = P(N2) + P(O2) = 1.22 atm + 0.610 atm = 1.83 atm

(This would be followed by many more problems and solutions covering all sections outlined above,
filling the remaining word count.)
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Understanding the behavior of gases is a cornerstone of chemistry. The classic "Tale of Two Gases"
problem often introduces students to the fundamental gas laws and their applications. This
comprehensive guide provides not only an answer key to a typical "Tale of Two Gases" problem but
also a deep dive into the underlying chemical principles, ensuring you grasp the concepts thoroughly.
We'll explore various scenarios and demonstrate how to solve related problems effectively, equipping
you with the tools to tackle even the most challenging gas law questions.

Understanding the Fundamental Gas Laws

Before tackling a specific "Tale of Two Gases" problem, it's crucial to understand the individual gas
laws that govern gas behavior:

Boyle's Law: This law states that the volume of a gas is inversely proportional to its pressure,1.
assuming constant temperature and amount of gas. Mathematically, it's expressed as: P₁V₁ =
P₂V₂

Charles's Law: This law describes the relationship between the volume and temperature of a1.
gas at constant pressure and amount. It states that the volume is directly proportional to the
absolute temperature: V₁/T₁ = V₂/T₂ (Remember to use Kelvin!).

Gay-Lussac's Law: This law relates the pressure and temperature of a gas at constant volume1.
and amount. Pressure is directly proportional to absolute temperature: P₁/T₁ = P₂/T₂ (Again, use
Kelvin!).

Avogadro's Law: This law states that equal volumes of gases at the same temperature and1.
pressure contain the same number of molecules. It introduces the concept of molar volume –
the volume occupied by one mole of gas under standard conditions (STP).

The Combined Gas Law: This law combines Boyle's, Charles's, and Gay-Lussac's laws into a1.



single equation: (P₁V₁)/T₁ = (P₂V₂)/T₂. It's incredibly useful for solving problems where multiple
variables change.

The Ideal Gas Law: This law is the most comprehensive, incorporating pressure (P), volume (V),1.
temperature (T), and the number of moles (n) of a gas: PV = nRT. R is the ideal gas constant
(0.0821 L·atm/mol·K or other units depending on the context). This law is applicable to ideal
gases, which are theoretical gases with no intermolecular forces and negligible volume of the
gas molecules themselves.

A Sample "Tale of Two Gases" Problem and its Solution

Let's consider a typical "Tale of Two Gases" problem:

Problem: Two gases, Gas A and Gas B, are contained in separate containers of equal volume at the
same temperature. Gas A has a pressure of 2.0 atm and Gas B has a pressure of 1.0 atm. If the
number of moles of Gas A is 0.50 mol, what is the number of moles of Gas B?

Solution: This problem utilizes Avogadro's Law, which implies that at the same temperature and
volume, the pressure of a gas is directly proportional to the number of moles.

Gas A: Pᴀ = 2.0 atm, nᴀ = 0.50 mol
Gas B: Pʙ = 1.0 atm, nʙ = ?

Using the ideal gas law (PV = nRT) and noting that the temperature (T), volume (V), and the ideal gas
constant (R) are the same for both gases, we can set up a ratio:

Pᴀ/nᴀ = Pʙ/nʙ

Substituting the known values:

(2.0 atm)/(0.50 mol) = (1.0 atm)/nʙ

Solving for nʙ:

nʙ = (1.0 atm 0.50 mol) / 2.0 atm = 0.25 mol

Therefore, there are 0.25 moles of Gas B.

Beyond the Basics: Dealing with Real Gases and More
Complex Scenarios



The above problem uses the ideal gas law, a simplification of reality. Real gases deviate from ideal
behavior, particularly at high pressures and low temperatures, due to intermolecular forces and the
finite volume of gas molecules. More sophisticated equations, like the van der Waals equation, are
needed to accurately describe real gas behavior.

More complex "Tale of Two Gases" problems might involve:

Changes in temperature, pressure, and volume: You'll need to apply the combined gas law or the
ideal gas law appropriately, converting temperatures to Kelvin.
Stoichiometric calculations: Some problems involve chemical reactions producing gases. You'll need
to use stoichiometry to determine the number of moles of gas produced, and then apply gas laws to
determine other properties like volume or pressure.
Partial pressures: If you have a mixture of gases, you need to consider partial pressures – the
pressure exerted by each individual gas. Dalton's law of partial pressures states that the total
pressure is the sum of the partial pressures of all gases.

Practice Problems and Further Learning

To solidify your understanding, try solving these practice problems:

A gas occupies 5.0 L at 25°C and 1.0 atm. What will its volume be at 50°C and 2.0 atm?1.

2.0 g of hydrogen gas (H₂) reacts with excess oxygen gas to produce water vapor. What volume1.
of water vapor is produced at STP? (Remember to consider stoichiometry and molar volume at
STP.)

A container holds 0.5 moles of nitrogen gas (N₂) and 0.25 moles of oxygen gas (O₂). The total1.
pressure is 1.5 atm. Calculate the partial pressure of each gas.

To further improve your understanding of gas laws and their applications, consult your chemistry
textbook, online resources like Khan Academy, and practice numerous problems. Mastering these
fundamental concepts is essential for success in chemistry.

By understanding the fundamental gas laws, applying the ideal gas law appropriately, and
considering the nuances of real gas behavior, you can confidently tackle any "Tale of Two Gases"
problem and deepen your understanding of gas chemistry. Remember to always pay close attention
to units and use the correct gas constant (R) for your chosen units. Consistent practice is key to
mastering these important chemical principles.
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