DO NOT WRITE ON THIS HANDOUT:  
IT IS ON THE CLASS WEBPAGE IF YOU WOULD LIKE TO HAVE YOUR OWN COPY

Problems:  Show all work for credit:   Given   Formula / Name of Formula   Substitution  Answer / Unit

1. If four moles of a gas at a pressure of 5.4 atmospheres have a volume of 120 liters, what is the temperature?

2. If I initially have a gas at a pressure of 12 atm, a volume of 23 liters, and a temperature of 200 K, and then I raise the pressure to 14 atm and increase the temperature to 300 K, what is the new volume of the gas?

3. If I have an unknown quantity of gas at a pressure of 1.2 atm, a volume of 31 liters, and a temperature of 87 0C, how many moles of gas do I have?

4. If I initially have a gas with a pressure of 84 kPa and a temperature of 350 C and I heat it an additional 230 degrees, what will the new pressure be?  Assume the volume of the container is constant.
5. What is the density of oxygen gas (O2) at STP?

6. My car has an internal volume of 2600 liters.  If the sun heats my car from a temperature of 200 C to a temperature of 550 C, what will the   pressure inside my car be?  Assume the pressure was initially 760 mm Hg.
7. Calculate the molar mass of a gas if 2.30 g occupies 0.870 L at 690 torr and 37 degrees C?

8. A toy balloon filled with air has an internal pressure of 1.25 atm and a volume of 2.50 L.  If I take the balloon to the bottom of the ocean where the pressure is 95 atmospheres, what will the new volume of the balloon be?  

9. A gas takes up a volume of 17 liters, has a pressure of 2.3 atm, and a temperature of 299 K.  If I raise the temperature to 350 K and lower the pressure to 1.5 atm, what is the new volume of the gas?
10. A gas that has a volume of 28 liters, a temperature of 45 0C, and an unknown pressure has its volume increased to 34 liters and its temperature decreased to 35 0C.  If I measure the pressure after the change to be 2.0 atm, what was the original pressure of the gas?
11. A gas has a temperature of 14 0C, and a volume of 4.5 liters.  If the temperature is raised to 29 0C and the pressure is not changed, what is the new volume of the gas?
12. If I have 4 moles of a gas at a pressure of 5.6 atm and a volume of 12 liters, what is the temperature?
13. One liter of a certain gas has a mass of 0.179 grams at STP. Identify the gas as one of the following below
 ?    O2 - oxygen               ?    CH4 – methane                    ?    He – helium                  ?    H – hydrogen
14. If a gas is cooled from 323.0 K to 273.15 K and the volume is kept constant what final pressure would result if the original pressure was 750.0 mm Hg? 
15. A gas mixture was found to have a density of 0.26 g/L  at 20 C and 0.245 atm. What was the average molar mass of the molecules?

16. If I contain 3 moles of gas in a container with a volume of 60 liters and at a temperature of 400 K, what is the pressure inside the container?
17. A gas has a pressure of 0.370 atm at 50.0 °C. What is the pressure at standard temperature?
18. If I have 7.7 moles of gas at a pressure of 0.09 atm and at a temperature of 56 0C, what is the volume of the container that the gas is in?
19. If I have 17 moles of gas at a temperature of 67 0C, and a volume of 88.89 liters, what is the pressure of the gas?
20. The density of a gas is measured at 1.853 g / L at 745.5 mmHg and 23.8 °C. What is its molar mass?

21. If I have an unknown quantity of gas at a pressure of 0.5 atm, a volume of 25 liters, and a temperature of 300 K, how many moles of gas do I have?
22. If I have 21 moles of gas held at a pressure of 78 atm and a temperature of 900 K, what is the volume of the gas?
23. If I have 1.9 moles of gas held at a pressure of 5 atm and in a container with a volume of 50 liters, what is the temperature of the gas?
24. If I have 2.4 moles of gas held at a temperature of 97 0C and in a container with a volume of 45 liters, what is the pressure of the gas?

25. What is the molar mass of gas that has a density of 1.97 g/L at STP?
26. The temperature of a sample of gas in a steel container at 30.0 kPa is increased from -100.0 °C to 1.00 x 103 °C. What is the final pressure inside the tank? 
27. If I have an unknown quantity of gas held at a temperature of 1195 K in a container with a volume of 25 liters and a pressure of 560 atm, how many moles of gas do I have?
28. What is the molar mass of a gas if 0.178 grams of the gas occupies a volume of 317 mL at 17oC and 679 mmHg?

29. If I have 0.275 moles of gas at a temperature of 75 K and a pressure of 1.75 atmospheres, what is the volume of the gas?
30. If I have 72 liters of gas held at a pressure of 3.4 atm and a temperature of 225 K, how many moles of gas do I have?
31.  1.0 liter of a gas at standard temperature and pressure is compressed to 473 mL.  What is the new pressure of the gas?
32. Atmospheric pressure on the peak of Mt. Everest can be as low as 150 mm Hg, which is why climbers need to bring oxygen tanks for the last part of the climb.  If the climbers carry 10.0 liter tanks with an internal gas pressure of 3.04 x 104 mm Hg, what will be the volume of the gas when it is released from the tank
33. A sample of gas at 3.00 x 103 mm Hg inside a steel tank is cooled from 500.0 °C to 0.00 °C. What is the final pressure of the gas in the steel tank? 
34. Submarines need to be extremely strong to withstand the extremely high pressure of water pushing down on them.  An experimental research submarine with a volume of 15,000 liters has an internal pressure of 1.2 atm.  If the pressure of the ocean breaks the submarine forming a bubble with a pressure of 250 atm pushing on it, how big will that bubble be?
35. A chemist isolated a gas in a glass bulb with a volume of 255ml at a temperature of 25.0 C and pressure (in bulb) of 1.31*10-2 atm. The gas weighed 12.1 mg. So, What is the molecular mass of the gas?

36. Divers get “the bends” if they come up too fast because gas in their blood expands, forming bubbles in their blood.  If a diver has 0.05 L of gas in his blood under a pressure of 250 atm, then rises instantaneously to a depth where his blood has a pressure of 50.0 atm, what will the volume of gas in his blood be?  Do you think this will harm the diver?
37. What is the molar mass of a gas which has a density of 0.00249 g/mL at 20.0 °C and 744.0 mm Hg?

38. The temperature inside my refrigerator is about 40 Celsius.  If I place a balloon in my fridge that initially has a temperature of 220 C and a volume of 0.5 liters, what will be the volume of the balloon when it is fully cooled by my refrigerator?
39. Determine the pressure change when a constant volume of gas at 1.00 atm is heated from 20.0 °C to 30.0 °C. 

Questions:  
1.  List all gas laws by name and be able to write the correct formula

2. How would you convert kPa to atm? mmHg to atm? 
3. What instrument is used to measure pressure?

4. What theory describes the behaviors of gases?

5. How would you convert Celsius to Kelvin?
6. If the pressure on a gas doubles , how would you expect the volume to change?

7. If the pressure on a gas decreases, what would you expect to occur with the temperature?

8. If the temperature on a gas increases, what would you expect to occur to the volume of the container?

9. List the value for the R constant?  

10.  What does STP stand for and what are the values of STP?

