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When students and educators dive into the world of thermodynamics, the ideal gas law often emerges as a 

cornerstone concept. Whether you’re a high �school chemistry teacher preparing a practice packet or a student 

tackling a homework assignment, having reliable answers to ideal gas law packetproblems can make the

learning process smoother and more effective. This article offers an in �depth exploration of the ideal gas law, walks

through common packet questions, and provides step �by �step solutions that you can use as a reference or a

teaching aid.

Understanding the Ideal Gas Law

The ideal gas law is a fundamental equation that relates four key properties of a gas: pressure (P), volume (V),

temperature (T), and the amount of substance (n). Expressed mathematically, it reads:

PV = nRT

where Ris the universal gas constant. The equation assumes that gas particles have negligible volume and no

intermolecular forces, making it an excellent approximation for many real gases under standard laboratory

conditions.

In a typical ideal gas law packet, students are asked to manipulate this equation to solve for any one variable,

given the other three. Mastering this skill not only helps with exams but also builds a solid foundation for more

advanced topics such as kinetic theory, real gas behavior, and thermodynamic cycles.

Common Ideal Gas Law Packet Questions

Ideal gas law packets often contain a variety of problem types designed to test conceptual understanding and

algebraic manipulation. Below are some of the most frequently encountered question formats:

•  Direct substitution – Plug in values and solve for the unknown.

•  Unit conversion – Convert between liters, milliliters, atmospheres, and other units.

•  Partial pressure calculations – Determine the pressure contributed by a specific gas in a mixture.

•  Temperature conversions – Convert Celsius to Kelvin or vice versa.

•  Problem involving changing conditions – Find the new pressure after a volume change at constant 

temperature.

Each type of problem reinforces a different aspect of the equation, ensuring that students develop a comprehensive

understanding of how the variables interrelate.

Step �by �Step Solutions

Solving for Pressure (P)

When the packet asks for pressure, rearrange the ideal gas law:

P = (nRT) / V

Example:



1.  Given: 2.00 /mol of nitrogen gas at 298 /K occupying 10.0 /L.

2.  Use R = 0.0821 /L·atm/(mol·K).

3.  Plug into the formula: P = (2.00 /mol × 0.0821 /L·atm/(mol·K) × 298 /K) / 10.0 /L.

4.  Calculate: P "H 4.90 /atm.

Solving for Volume (V)

Rearrange to isolate volume:

V = (nRT) / P

Example:

1.  Given: 3.00 /mol of CO ‚ at 400 /K and a pressure of 2.00 /atm.

2.  Use R = 0.0821 /L·atm/(mol·K).

3.  Compute: V = (3.00 /mol × 0.0821 /L·atm/(mol·K) × 400 /K) / 2.00 /atm.

4.  Result: V "H 49.2 /L.

Solving for Temperature (T)

Isolate temperature:

T = (PV) / (nR)

Example:

1.  Given: 1.50 /mol of helium at 5.00 /atm occupying 3.00 /L.

2.  Compute: T = (5.00 /atm × 3.00 /L) / (1.50 /mol × 0.0821 /L·atm/(mol·K)).

3.  Result: T "H 122 /K.

Solving for Amount of Substance (n)

Rearrange for n:

n = (PV) / (RT)

Example:

1.  Given: 4.00 /L of argon at 1.20 /atm and 300 /K.

2.  Compute: n = (1.20 /atm × 4.00 /L) / (0.0821 /L·atm/(mol·K) × 300 /K).

3.  Result: n "H 0.195 /mol.

Partial Pressure Calculations

In gas mixtures, the partial pressure of a component can be found using Dalton’s Law:

P_total = :2��ö•

or by using mole fractions:

P_i = (n_i / n_total) × P_total

Example:

1.  Mixture contains 0.30 /mol O ‚ and 0.70 /mol N ‚ in a container at 1.00 /atm.

2.  Mole fraction of O ‚: 0.30 / (0.30 + 0.70) = 0.30.

3.  Partial pressure of O ‚: 0.30 × 1.00 /atm = 0.30 /atm.

Tips for Tackling Ideal Gas Law Packet



•  Always check units. Convert temperatures to Kelvin before plugging into the equation.

•  Keep R consistent. Use R = 0.0821 /L·atm/(mol·K) for atm units, or 8.314 /J/(mol·K) for SI units.

•  Isolate the unknown. Rearrange the equation algebraically before substituting numbers.

•  Verify your answer. Perform a quick dimensional check to ensure the result makes sense.

•  Use a calculator wisely. Double �check intermediate steps to avoid rounding errors.

Practice Problems with Answers

Below are five sample problems that mimic typical items found in an ideal gas law packet, along with detailed

answers.

1.  Problem: A 2.50 /L container holds 1.25 /mol of nitrogen gas at 300 /K. What is the pressure?

    Answer: P = (1.25 /mol × 0.0821 /L·atm/(mol·K) × 300 /K) / 2.50 /L = 12.3 /atm.

2.  Problem: 0.500 /mol of methane occupies 15.0 /L at 2.00 /atm. Find the temperature.

    Answer: T = (2.00 /atm × 15.0 /L) / (0.500 /mol × 0.0821 /L·atm/(mol·K)) = 731 /K.

3.  Problem: A gas mixture of 0.200 /mol CO ‚ and 0.800 /mol Ar occupies a 10.0 /L container at 1.00 /atm. Find the 

partial pressure of CO ‚.

    Answer: P_CO ‚ = (0.200 / (0.200 + 0.800)) × 1.00 /atm = 0.200 /atm.

4.  Problem: 3.00 /mol of helium is heated from 298 /K to 500 /K at constant pressure of 1.00 /atm. What is the new 

volume?

    Answer: V = (nRT) / P = (3.00 /mol × 0.0821 /L·atm/(mol·K) × 500 /K) / 1.00 /atm = 123 /L.

5.  Problem: 5.00 /L of a gas at 1.50 /atm contains 0.750 /mol of gas. If the temperature is 350 /K, how many moles 

would the gas have if the pressure were reduced to 1.00 /atm while volume remains constant?

    Answer: Use P •V = n •RT and P ‚V = n ‚RT. Since V and T are constant, n ‚ = (P ‚ / P •) × n • = (1.00 / 1.50) × 0.750 /mol 

= 0.500 /mol.

Common Mistakes to Avoid

•  Forgetting to convert Celsius to Kelvin. Temperature must always be in Kelvin when using the ideal gas law.

•  Using the wrong gas constant. Mixing R values (0.0821 vs. 8.314) can lead to huge errors.

•  Misinterpreting partial pressures. The partial pressure of a component is not simply the total pressure 

multiplied by its mole fraction unless the mixture behaves ideally.

•  Neglecting significant figures. The precision of the answer should match the least precise measurement in the 

problem.

•  Ignoring unit consistency. Mixing liters with cubic meters or atmospheres with pascals will produce incorrect 

results.
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