CHEM 1405 - Gases Worksheet
Objective:  To practice calculations using Boyle’s Law, Charles’ Law, Gay-Lussac’s Law, Combined Gas Law, Dalton’s Law of Partial Pressures and Ideal Gas Law.
Background:  Measurement of gas properties lead to laws that show how the properties are related to one another. Boyle’s law states that at constant temperature and moles, pressure and volume are inversely proportional, P1V1 = P2V2. Charles’ Law states that at constant pressure and moles, Kelvin temperature and volume are directly proportional, V1T2 = V2T1. Gay-Lussac’s Law states that, at constant volume and moles, pressure and Kelvin temperature are directly proportional,
[image: image1.wmf]11

22

PT

PT

=

. If neither volume, pressure or temperature are constant, the gas laws can be assembled into a combined Gas Law for constant moles.
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In fact, the Combined Gas Law can be used in place of Boyle’s Law, Charles’ Law and Gay-Lussac’s Law by simply canceling, on both sides, whichever quantity is constant.
Dalton’s Law of Partial Pressures is used whenever two or more gases are present. It states that the total pressure exerted is the sum of the partial pressures of the gases present, Ptotal = Pgas1 + Pgas2 + … This applies in all cases of gas mixtures. In the special case where a gas is collected by bubbling it through water, the total pressure measured is the sum of the pressure of the gas and the pressure of water vapor. The water vapor molecules escape from the surface of the liquid and are collected along with the gas in the space above the liquid.

To find the pressure of the gas alone, the pressure of the water vapor must be subtracted from the total pressure measured.

Pgas  =  Ptotal  –  Pwater vapor
The pressure of the water vapor varies with temperature and can be found in the Table below:

	Table
	Vapor Pressure
 of Water
 Near Room
 Temperature

	Temperature

(oC)
	Vapor Pressure
of Water
(torr or mm Hg)

	19
	16.48

	20
	17.54

	21
	18.65

	22
	19.83

	23
	21.07

	24
	22.38

	25
	23.76

	26
	25.21

	27
	26.74

	28
	28.35


Dalton’s Law of Partial Pressures is used to calculate the pressure of a dry gas, Pgas in the equation above. This pressure may then be used in the Combined Gas Law or Ideal Gas Law. 
The Ideal Gas Law is used to relate pressure, volume, Kelvin temperature and number of moles, n. In its usual form it is written 
PV = nRT
The R value is   
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It is calculated from the standard molar volume of an ideal gas, 1 mole of gas at STP (standard temperature = 273K; standard pressure = 1 atm) is 22.4 Liters. When the R value of 0.0821 is used, P must be in atm, V must be in liters and T must be in Kelvin.
Calculations

Show your work in spaces provided. Use units and significant figures with answers.
Boyle’s Law
1.
A sample of gas has a volume of 400. mL when measured at 25oC and 760. torr.

What volume will it occupy at 25oC and 195 torr?

2.
What final pressure must be applied to a sample of gas having a volume of 

200. mL at 20oC and 750. torr pressure to permit the expansion of the gas to a 

volume of 600. mL at 20oC?

Charles Law

3.
A gas occupies a volume of 100. mL at 27°C and 740. torr. What volume will the gas have at 5oC and 740. torr?

4.
A gas occupies a volume of 100. mL at 27oC and 630. torr. At what temperature in oC would the volume be 80.0mL at 630. torr?


Gay-Lussac’s Law

5.
A sample of gas occupies 10.0 liters at 100. torr and 27oC. Calculate its pressure if 

the temperature is changed to 127oC while the volume remains constant.

6.
A gas occupies a volume of 50.0 mL at 27oC and 630. torr. At what temperature in oC would the pressure be 760. torr if the volume remains constant?

Combined Gas Laws

7.
A sample of gas occupies a volume of 384 mL at 60.0 torr and 27°C. What 
volume will it occupy at STP?

8.
A given sample of a gas has a volume of 5.20 liters at 27oC and 640. torr. Its 
volume and temperature are changed to 2.10 liters and 100oC, respectively. 
Calculate the pressure at these conditions.

Dalton’s Law of Partial Pressures
9.
The volume of oxygen, collected over water, is 185 mL at 25oC and 600.0 torr. 


Calculate the dry volume of the oxygen at STP.

10.
The volume of nitrogen, collected over water, is 247 mL at 25oC and 700.0 torr.


Calculate the dry volume of nitrogen at STP.

Ideal Gas Law

11.
Given the following sets of values for an ideal gas, calculate the unknown 

quantity:


a.
P  = 785 mm Hg    V  =  ?    n  =  0.216 mol   T  =  27.0oC


b.
P  =  ?    V=665 mL    n  =  0.0948 mol    T  =  30.0oC

12.
At what temperature in oC does 0.398 moles of gas occupy a volume of 11.1 Liters at a pressure of 0.980 atm?

13.
a)  How many moles of CO2 gas occupy a volume of 757 mL at 10.4 atm and 317 Kelvin?


b.   How many grams of CO2 gas are present?

14.
What volume of Cl2 gas is occupied by 11.1 grams at 25.0oC and 740. mm Hg?
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