Chemistry B Gases Packet
                        Name: __________________________ Hour: _____ page 7

Worksheet #1:  Boyle’s Law (Constant Temperature Problems)
“The volume and pressure of a sample of gas are inversely proportional at constant temperature.”  That is, when the pressure gets bigger the volume gets smaller and vice versa as long as you keep the same temperature and the same number of molecules (that is what we mean by “the sample”).  
Boyle’s Law

at constant temperature:

V1   =    P2
or
P1 V1 = P2V2
                                                        V2         P1
Most commonly we find our gas law problems presented in “story problem” format.  Before attempting to solve the problem you first organize the information and then set up the calculation.

1. A sample of gas had a volume of 20.0 liters at 00C and 1520 torr.  What would be the volume of this gas sample at 00C and 760 torr?

2. If a sample of gas has a volume of 12.0 liter at 25.00C and 0.500 atmospheres pressure, what volume would it occupy at 25.00C and 2.00 atm pressure?

3. A sample of gas at 25.00C and 750 torr had a volume of 80.0 mL.  The volume was changed to 120.0 mL while the temperature remained constant.  What was the new pressure?

4. A student collected 88.0 mL of carbon dioxide at 28.00C and 730 torr.  What volume of carbon dioxide would the student have at 28.00C and 760 torr?

Extra Challenge:
8. A sample of gas had a volume of 45.0 L at a given temperature and pressure.  The pressure suddenly was tripled while the temperature remained constant 25.00C.  What was the final volume?

Worksheet #3: More Boyle’s Law Problems           PRIVATE 

Solve the following problems directly on this sheet.  You must use the technique shown in class: organize the information and set up the correct equation. Give your final, boxed answer rounded to two decimals.
1. A sample of gas had a volume of 85.6 mL at 0.00C and 625 torr.  What would be the volume of this gas sample at STP?

2. A sample of gas has a volume of 62.0 liters at 25.00C and 15.0 psi.  How many pounds per square in pressure would be needed to compress this gas to a volume of 12.0 liters if the temperature remains constant?

3. A gas sample has a volume 48.5 mL at 0.00C and 0.875 atm.  What volume would this gas sample occupy at standard temperature and 1.59 atm pressure?

4. A sample of gas had a volume of 12.0 liters at 25.00C and 14.7 psi.  If it was compressed to a volume of 1.65 liters, with the temperature remaining constant, what was the new pressure?

5. A sample of gas had a volume of 1.75 liters at 40.00C and 5.00 atm pressure.  What would be the volume of this gas sample at this temperature and standard pressure?

6. A student collected a 90.5 mL sample of gas at 20.00C and 728 torr.  What would be the volume of this gas sample at this temperature and standard pressure?

7. A student had a gas sample with a volume of 3.25 liters at STP.  What pressure, in torrs, would be needed to compress this gas to 0.550 liters, assuming constant temperature?

8. A student had a sample of gas at 25.00C and 825 torr.  When the pressure changed to 675 torr the volume became 78.9 mL, while the temperature remained constant.  What was the original volume of this gas sample?

9. A sample of gas was enclosed in a cylinder with one wall made to move in and out like a piston.  This moveable wall guaranteed that the pressure inside the container was equal to the pressure outside the container.  The gas sample had a volume of 3.00 liters at 20.00C and 0.985 atm.  A tornado swept through the room, lowering the pressure to 0.425 atm but leaving the temperature constant.  What was the new volume of the gas?

Worksheet #4: Charles’ Law (Constant Pressure Problems)

Charles’ Law states that “the volume and temperature of a sample are directly proportional at a constant pressure”. In other words, when the temperature increases, so does the volume and visa versa as long as you keep the temperature the same. We can represent this law with an equation:

Charles’ Law

at constant pressure:

V1   =    V2
or
V1 T2 = V2T1
                                                        T1         T2
Solve the following problems directly on this sheet.  You must use the technique shown in class: organize the information and set up the correct equation. Give your final, boxed answer rounded to two decimals.
1. A sample of gas has a volume of 425 mL at 250C and 760 torr.  What volume would this gas sample have at STP?
2. A sample of gas occupied 250.0 mL at 30.00C.  What volume will it have at 60.00C, assuming the pressure remains constant?
3. A 5.76 liter sample of a gas at 22.00C and 748 torr pressure was heated to a final volume of 17.28 liters, with the pressure remaining constant.  What was the final Celsius temperature?
4. An 800. mL sample of oxygen at 90.00C and 752 torr was cooled at constant pressure until it has a volume of 400.0 mL.  What was the final Celsius temperature of this gas?
5. A 125 mL sample of gas at 28.00C and 98.5 kPa was heated until the volume doubled, with the pressure constant.  What was the final Celsius temperature?
Worksheet # 6: Guy-Lussac’s Law Practice

Solve the following problems directly on this sheet.  You must use the technique shown in class: organize the information and set up the correct equation. Give your final, boxed answer rounded to two decimals.
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1. Determine the pressure change when a constant volume of gas at 1.00 atm is heated from 20.0 ˚C to 30.0 ˚C.

2. A container of gas is initially at 0.500 atm and 25 ˚C.  What will the pressure be at 125 ˚C?

3. A gas container is initially at 47 mm Hg and 77 K (liquid nitrogen temperature.)  What will the pressure be when the container warms up to room temperature of 25 ˚C?

4. A gas thermometer measures temperature by measuring the pressure of a gas inside the fixed volume container.  A thermometer reads a pressure of 248 Torr at 0 ˚C.  What is the temperature when the thermometer reads a pressure of 345 Torr?

5. A gas has a pressure of 699.0 mm Hg at 40.0 ˚C.  What is the temperature at standard pressure?
6. Calculate the final pressure inside a scuba tank after it cools from 1.00 x 103 ˚C to 25.0 ˚C.  The initial pressure in the tank is 130.0 atm.

Worksheet #7:  Combination Gas Law Problems
It is very common to have both the temperature and the pressure change in a sample of gas. A problem like this involves applying both Charles’ law and Boyle’s law in the same problem; that is called the Combination Gas Law.  We can represent this law with an equation that combines the previous two we have used:

Combination Gas Law

with changing temperature AND pressure:

P1V1   =    P2V1
                                                                          T1             T2

Solve the following problems directly on this sheet.  You must use the technique shown in class: organize the information and set up the correct equation. Give your final, boxed answer rounded to two decimals.
1. A student collected a 46.0 mL sample of gas at 28.00C and 748 torr.  What volume would this gas sample occupy at STP?

2. A sample of gas had a volume of 15.0 liters at 20.00C and 0.875 atm.  What volume would this gas sample occupy if it was heated to 40.00C and the pressure dropped to 0.500 atm.

3. A 44.0 mL sample of gas at -40.00C and 12.0 psi was brought to standard conditions; that it, STP.  What was the new volume of the sample?

4. A 475 ft3 sample of gas was held at 15.0 atm and 22.00C.  The gas pressure dropped to 1.00 atm and the temperature rose to 88.00C.  What was the new volume?

5. A student collected a 47.5 mL sample of gas in the lab at 732 mm Hg pressure and 29.00C.  What volume would this gas sample occupy at standard conditions?

Worksheet #8: UNIVERSAL GAS LAW OR IDEAL GAS LAW
The universal gas law is an equation which relates all four variable for a single sample of gas.  We

don't use this equation when we are dealing with changes in volume or temperature or pressure.  We use this equation when we know any three of the variables (P,V,T and n) describing a gas sample and we want to solve for the fourth.

1. Give the other name for the universal gas law:_________________________________________


______________________________________________________________________________


The universal gas law is:

PV = nRT


where P = pressure, V = volume, n = number of moles, T = temperature (again, it must be in Kelvin), and R is a proportionality constant called the universal gas constant.  R = 0.0821 L atm/K mole


We can solve the equation to find P,
 P = nRT/V


We can solve the equation to find V,
 V = nRT/P


We can solve the equation to find n,
 n = PV/RT


We can solve the equation to find T,
 T = PV/nR

Because the value of R is given in liters and atmospheres we must factor-label any other volume or pressure units to agree with R.

2.  What would be the volume, in liters, of 3.00 moles of gas at 30.00C and 2.75 atm pressure?












           (Ans. = 27.1 L)

3.  What would be the pressure, in atmospheres, if an 8.25 liter container holds 2.64 moles of argon at 28.00C?









(Ans. = 7.91 atm)

4.
How many moles of gas are there in a 0.750 liter container with a pressure of 2.25 atmosphere at 225.00C?









(Ans. = 0.0413 moles)

5.  How many moles of gas are there in an 875 mL container with a pressure of 925 torr at 25.00C?  (Note:  substitute the mL and torr in the equation, then add factor-label terms at the end to convert the mL to liters and torr to atm.)






(Ans. = 0.0435 moles)

6.
What is the temperature, in Celsius degrees, of an 8.40 liter sample of gas with a pressure of 752 torr and a total of 0.333 moles of gas?  (You solve for Kelvin, then find Celsius.)  (Ans. = 310C)

7.
A 6.00 liter container held 3.00 moles of oxygen, 11.1 moles of nitrogen and 0.143 moles of argon at a temperature of 20.00C.  What was the total pressure, in atmospheres, in the container?  (Note:  find the total moles of gas, then solve for pressure.)




(Ans. = 57.1 atm)
All of the following problems involve the application of the universal gas law. PV = nRT where            R = 0.821 L atm mol K

1. A sample of argon has a pressure of 1.75 atm, a volume of 18.0 liters, and was at a temperature of 50.00C.  How many moles were in the sample?

2. A 0.444 mole sample of methane had a volume of 3.00 liters and was at 200.00C.  What was the pressure of this natural gas sample?

3. A container held 26.0 moles of fluorine at a temperature of 75.00C and a pressure of 50.0 atm.  What was the volume of this fluorine sample?

4. A 0.0800 mole sample of ozone was in a 8.75 liter container and has a pressure of 0.300 atm.  What was the Celsius temperature of the ozone sample?

