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Mastering the AP Chemistry Practice Test: Chapter 5 Gases, Multiple Choice
Mastery

Every AP Chemistry student knows that the exam is a blend of conceptual depth and quick, precise calculation.
While the content covers a wide range of topics, Chapter /5 — Gasess a recurring favorite among test takers
because it blends real world applications with the elegance of the ideal gas law. Whether you're a freshman

stepping into the world of AP Chemistry or a seasoned student polishing your skills, a focused approach to the ap
chemistry practice test ch 5 gases multiplesection can unlock a higher score. This guide provides a deep dive
into the core concepts, offers practical test taking strategies, and presents sample questions that mirror the style
and difficulty of the actual exam.

Why Chapter 5 Gases Is a Cornerstone of the AP Exam

Gases occupy a unique niche in chemistry: they are governed by both microscopic behavior and macroscopic
equations. The AP exam often tests this duality, asking students to interpret data, solve for unknowns, and predict
how gases behave under varying conditions. Mastering this chapter means you’ll be comfortable with:

e Deriving and applying the Ideal Gas Law (PV /= /nRT)

¢ Understanding the assumptions behind the Ideal Gas Law and when it fails

¢ Calculating molar volumes, partial pressures, and density of gases

¢ Using kinetic molecular theory to explain temperature, pressure, and volume relationships

« Interpreting real gas behavior using the Van der Waals equation and compressibility factors

Because the exam rewards both conceptual understanding and calculation speed, a systematic review of these
topics can dramatically improve your confidence and performance.

Key Concepts Covered in Chapter 5

1.The Ideal Gas Law and Its Derivation

The Ideal Gas Law is the backbone of gas calculations. It is derived by combining several empirical relationships:
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When you multiply these proportionalities, the constants cancel, leaving the elegant form PV = nRT. On the AP
exam, you'll often see the law presented as a single equation, but understanding its origins helps you recognize
when a problem is essentially asking you to rearrange it.

2. Molar Volume and the Concept of a Mole

The molar volume of an ideal gas at standard temperature and pressure (STP) is 22.4 L mol {*. However, most AP
questions use the more precise 22.71 /L /mol {* at 273 /K and 1 /atm. Remember that:



¢ One mole of any gas occupies the same volume at the same conditions.

e The number of moles is the ratio of the sample’s mass to the molar mass.

¢ When converting between mass, moles, and volume, always keep the units consistent.
3. Kinetic Molecular Theory (KMT)

KMT explains how the macroscopic properties of gases arise from the microscopic motion of molecules. Key points
include:

e All gases are composed of rapidly moving particles.

 Particle collisions are perfectly elastic.

¢ Average kinetic energy is directly proportional to temperature (in Kelvin).
e Pressure results from collisions with the container walls.

These concepts underpin the derivation of the Ideal Gas Law and provide a conceptual framework for
understanding why real gases deviate from ideal behavior.

4. Real Gas Behavior and Deviations

While the Ideal Gas Law works well at low pressures and high temperatures, real gases exhibit deviations due to
intermolecular forces and finite particle volume. The Van der Waals equation introduces two corrections:

¢ a accounts for attractive forces.
* b corrects for the finite volume of molecules.

On the AP exam, you'll rarely be asked to solve the full Van der Waals equation, but you may need to interpret
graphs of compressibility factors (Z /= /PVIRT) or explain why a gas behaves non ideally under certain conditions.

5. Partial Pressures and Dalton’s Law

When dealing with gas mixtures, Dalton’s Law states that the total pressure is the sum of the partial pressures of
each component. The partial pressure of a gas in a mixture can be found using its mole fraction:

Pi /= IXi Ix [Ptotal

Understanding this principle is essential for questions involving gas mixtures, such as calculating the partial
pressure of oxygen in air or the composition of a gas sample after a reaction.

Strategies for Tackling the AP Chemistry Practice Test Ch 5 Gases Multiple
Section

Multiple choice questions in the gases chapter test both quick recall and deeper reasoning. Here are proven
strategies to help you navigate this section with confidence.

1. Read the Question Carefully Before Looking at the Options

AP questions often embed subtle details that can trip you up if you jump straight to the answer choices. Take a
moment to identify:

e What is being asked (e.g., calculate pressure, interpret a graph, explain a concept)?
¢ Which variables are known and which are unknown.
¢ Any constraints (e.g., constant temperature, constant volume).

2. Use the “Rule of Thumb” to Spot the Wrong Answers Quickly

AP multiple choice questions typically have five options. By applying quick mental checks, you can eliminate at least
two options in many cases:



« If the answer is a pressure, it must have units of atm or kPa.
¢ Check whether the magnitude makes sense (e.g., a pressure of 10 v /atm is unrealistic for a typical problem).
¢ Look for signs of unit conversion errors or misplaced decimal points.

3. Apply the Ideal Gas Law First, Then Check for Real Gas Corrections

Most problems can be solved using PV = nRT. After you find a numerical answer, verify whether the conditions (high
pressure, low temperature) suggest a real gas correction. If the problem explicitly mentions “real gas” or “Van der
Waals,” use the appropriate correction.

4. Sketch a Quick Diagram When Needed

Even for a purely numerical problem, a quick sketch of the container, gas molecules, and relevant parameters can
clarify the relationships between variables. This is especially helpful for questions involving partial pressures or
mixtures.

5. Keep a Cheat Sheet of Common Constants and Formulas

On the AP exam, you're allowed to bring a formula sheet. Keep it organized with:

¢ ldeal Gas Law: PV /= /nRT

e Avogadro’s number: 6.022 /x /102 /mol {*

e Standard molar volume: 22.71 /L /mol {*

e Van der Waals constants for common gases
e Dalton’s Law: Ptotal /= /" Pi

Sample Multiple Choice Questions

Below are five sample questions that mirror the style and difficulty of the AP Chemistry exam. Work through them
before checking the solutions to gauge your readiness.

Question 1 — Ideal Gas Law Application
A 2.00 L container holds 0.125 mol of an ideal gas at 300 K. What is the pressure exerted by the gas inside the
container?

0.30 /atm
0.45 /atm
0.60 /atm
0.75 /atm
1.00 /atm
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Solution: Use PV /= /nRT. Rearranging gives P /= /nRT/V. Plugging in the numbers (R /=/0.08206 /L /atm /mol {* /K {*):
P /=/(0.125 /mol /x /0.08206 /L /atm /mol {* /K {* /x /300 /K) / 2.00 /L /"H /0.45 /atm.
Answer: B.

Question 2 — Partial Pressure Calculation

A gas mixture contains 20 /mol of nitrogen (N ,) and 5 /mol of oxygen (O ,). The total pressure of the mixture is 5.00 /atm.
What is the partial pressure of oxygen?

1. 0.50 /atm
2. 1.00 /atm
3. 1.25 /atm



4. 1.75 /atm
5. 2.00 /atm

Solution: First find the mole fraction of O ,: XO , /= /5 /mol // /(20 /+ /5) /mol /= /0.20. Then PO , /= /XO , /x [Ptotal /= /0.20 /x /5.
Answer: B.

Question 3 — Real Gas Behavior

A sample of carbon dioxide is compressed to 10 atm at 25 °C. Which statement best describes the behavior of the
gas compared to the Ideal Gas Law prediction?
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