daltons law of partial pressure worksheet answers

Dalton's law of partial pressure worksheet answers provide critical insights into the behavior of gas
mixtures and their applications in various scientific fields. Understanding this fundamental principle is
essential for students and professionals in chemistry, physics, and engineering. In this article, we will
explore Dalton's law of partial pressures, its significance, and how to approach worksheets that involve

calculations related to this law.

What is Dalton's Law of Partial Pressures?

Dalton's law of partial pressures, formulated by John Dalton in the early 19th century, states that in a
mixture of non-reacting gases, the total pressure exerted by the gas mixture is equal to the sum of the
partial pressures of each individual gas. The law can be mathematically expressed as:

\[ P_{total} =P _1+P_2+P_3+..+P_nl\]

Where:

- \( P_{total}\) is the total pressure of the gas mixture,

-\(P_1,P_2,P_3, ..., P_n\) are the partial pressures of the individual gases.

Understanding Partial Pressure

Definition of Partial Pressure

Partial pressure refers to the pressure that a particular gas would exert if it alone occupied the entire

volume of the mixture at the same temperature. This concept is crucial for understanding how gases



behave in mixtures, especially in reactions and processes involving multiple gases.

Applications of Dalton's Law

Dalton's law of partial pressures has several practical applications, including:

Respiratory Physiology: Understanding how gases like oxygen and carbon dioxide behave in the

lungs.

Chemical Reactions: Calculating the pressure changes during reactions involving gaseous

reactants and products.

Environmental Science: Analyzing the composition of air and the effects of pollutants.

Industrial Processes: Designing equipment for processes like distillation and gas separation.

Solving Dalton's Law Problems

When approaching problems related to Dalton's law of partial pressures, it is essential to follow a

structured method. Here are steps to help you solve worksheet problems effectively:

Step 1: ldentify the Gases

Begin by identifying all the gases present in the mixture. Make a list of these gases along with their

respective amounts and conditions (such as temperature and volume).



Step 2: Calculate Individual Partial Pressures

Using the ideal gas law, you can calculate the partial pressure of each gas in the mixture. The ideal

gas law is expressed as:

\[ PV = nRT \]

Where:

-\( P\) = pressure,

-\( V\) = volume,

-\( n'\) = number of moles,

- \( R\) = universal gas constant,

-\( T\) = temperature in Kelvin.

To find the partial pressure of each gas, rearrange the formula to solve for \( P \):

\[ P = \frac{nRTHV} \]

If the volume and temperature remain constant for all gases, you can directly compare their moles to

find the partial pressures.

Step 3: Sum the Partial Pressures

After calculating the partial pressures of all individual gases, sum them up to find the total pressure of

the mixture:

\[ P {total}=P_1+P 2+P 3+ ..+P_n}\]



Step 4: Analyze the Results

Once you find the total pressure, analyze the results in the context of the problem. Consider whether

the values make sense based on the conditions provided and if they align with real-world expectations.

Sample Problems and Answers

Let’s consider a few sample problems related to Dalton's law of partial pressures. These examples can

help you understand how to apply the law in practical scenarios.

Example 1: Mixture of Oxygen and Nitrogen

Problem: A container holds 2.0 moles of oxygen gas (OD) and 3.0 moles of nitrogen gas (N[l) ata
temperature of 298 K and a volume of 10.0 L. Calculate the partial pressures of each gas and the total

pressure.
Solution:

1. Calculate the partial pressure of O[l:

\[

P_{O[l} = \frac{nRTHV} = \frac{(2.0 \, \text{mol}) (0.0821 \, \text{L} \cdot \text{atm} / \text{mol} \cdot
\text{K}) (298 \, \text{K})}{10.0 \, \text{L}} \approx 4.92 \, \text{atm}

\

2. Calculate the partial pressure of ND:

\[

P_{ND} = \frac{(3.0 \, \text{mol}) (0.0821 \, \text{L} \cdot \text{atm} / \text{mol} \cdot \text{K}) (298 \,
\text{K})}{10.0 \, \text{L}} \approx 7.38 \, \text{atm}



\

3. Calculate the total pressure:

\[

P_{total} = P_{O[l} + P_{ND} =492\, \text{atm} + 7.38 \, \text{atm} \approx 12.30 \, \text{atm}
\]

Example 2: Carbon Dioxide in a Sealed Container

Problem: In a sealed container, there are 1.5 moles of carbon dioxide (COD) and 0.5 moles of argon
(Ar). If the temperature is 273 K and the volume is 5.0 L, find the partial pressures and the total

pressure.
Solution:

1. Calculate the partial pressure of COD:

\[

P_{COD} = \frac{(1.5 \, \text{mol}) (0.0821 \, \text{L} \cdot \text{atm} / \text{mol} \cdot \text{K}) (273 \,
\text{K}){5.0 \, \text{L}} \approx 7.39 \, \text{atm}

\

2. Calculate the partial pressure of Ar:

\[

P_{Ar} = \frac{(0.5 \, \text{mol}) (0.0821 \, \text{L} \cdot \text{atm} / \text{mol} \cdot \text{K}) (273 \,
\text{K})}5.0 \, \text{L}} \approx 0.83 \, \text{atm}

\

3. Calculate the total pressure:
\[
P_{total} = P_{COD} + P_{Ar} = 7.39 \, \text{atm} + 0.83 \, \text{atm} \approx 8.22 \, \text{atm}



\

Conclusion

Understanding Dalton's law of partial pressure worksheet answers is vital for anyone studying gases
and their behaviors. By mastering the concepts of partial pressure and total pressure calculations,
students can enhance their understanding of gas mixtures and their applications in real-world
scenarios. As demonstrated through the sample problems, practicing these calculations will build
confidence and proficiency in applying Dalton's law effectively. Whether you’re a student or a
professional, grasping these principles is essential for navigating the complexities of gas behavior in

various fields.

Frequently Asked Questions

What is Dalton's Law of Partial Pressures?

Dalton's Law states that in a mixture of non-reacting gases, the total pressure exerted is equal to the

sum of the partial pressures of each individual gas.

How do you calculate the partial pressure of a gas using Dalton's
Law?

To calculate the partial pressure of a gas, you can use the formula: P_total = P1 + P2 + P3 + ... + Pn,
where P_total is the total pressure and P1, P2, P3, ..., Pn are the partial pressures of the individual
gases.

What is a common application of Dalton's Law in real life?

A common application is in scuba diving, where understanding the partial pressures of gases like



oxygen and nitrogen helps prevent conditions like nitrogen narcosis and decompression sickness.

What is a worksheet for Dalton's Law of Partial Pressures typically
used for?

A worksheet is typically used for educational purposes, allowing students to practice calculations

related to partial pressures, understand concepts better, and apply the law to different scenarios.

Can you provide an example problem involving Dalton's Law?

Sure! If a container has 3 gases: Gas A at 2 atm, Gas B at 1 atm, and Gas C at 3 atm, the total

pressure would be P_total = 2 atm + 1 atm + 3 atm = 6 atm.
What assumptions does Dalton's Law make about gases?
Dalton's Law assumes that the gases in the mixture do not react with each other, behave ideally, and

occupy the same volume and temperature conditions.

How can Dalton's Law be applied to understand gas mixtures in the
atmosphere?

Dalton's Law helps in understanding how different gases like nitrogen, oxygen, and carbon dioxide
contribute to atmospheric pressure, as each gas exerts its own partial pressure independent of the

others.
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