College Chemistry I
Chapter 9 Homework
1. What would the temperature in degrees celsius be of an ideal gas, if a 0.826 mole
sample occupied a volume of 7130 mL at a pressure of 1.68 atm ?

2. A sample of gas initially has a pressure of 1.49 atm, and a temperature of 872 K with the initial volume unknown. If the pressure is changed to 280 torr, the volume to 242 mL, and the temperature to 412oC. What was the initial volume in mL?

3. How many moles of an ideal gas are in a volume of 2.33 L with a temperature of -140oC and a pressure of 2 atm?

4. What would the volume in liters be of an ideal gas, if a 0.739 mole sample had temperature of 64.77 K  at a pressure of 2280 torr?

5. What would the pressure in torr be of an ideal gas, if a 0.044 mole sample occupied a volume of 7820 mL at a temperature of 5658oC ?

6. You are now wearing scuba gear and swimming under water at a depth of 66.0 ft. You are breathing air at 3.00 atm and your lung volume is 10.0 L. Your scuba gauge indicates that your air supply is low so, to conserve air, you make a terrible and fatal mistake: you hold your breath while you surface. What happens to your lungs?

7. A sample of gas initially has a pressure of 1140 torr, and a volume of 434 mL with the initial temperature unknown. If the pressure is changed to 8060 torr, the volume to 0.553 L, and the temperature to 203oC. What was the initial temperature in oC?

8. A sample of gas initially has a volume of 0.52 L with the pressure unknown. If the pressure is changed at constant n and T to 3500 torr, the new volume is found to be 228 mL. What was the initial pressure in mmHg?

9. A tank of helium has a volume of 50.0 liters and is under a pressure of 2000.0 p.s.i.. This gas is allowed to flow into a blimp until the pressure in the tank drops to 40.00 p.s.i. and the pressure in the blimp is 30.00 p.s.i.. What will be the volume of the blimp?
10. 500.0 mL of a gas is collected at 745.0 mm Hg. What will the volume be at standard pressure?
11. Convert 350.0 mL at 740.0 mm of Hg to its new volume at standard pressure.
12. Convert 338 L at 63.0 atm to its new volume at standard pressure.

13. What would the volume in liters be of an ideal gas, if a 0.266 mole
sample had temperature of 75oC at a pressure of 3222 torr ?

14. A sample of gas intially has a volume of 955 mL and a pressure of 3.97 atm. If the volume is changed at constant n and T to 0.366 L, what is the new pressure in kPa?

15. Calculate the molecular weight of a gas if 35.44 g of the gas stored in a 7.50 L tank exerts a pressure of 60.0 atm at a constant temperature of 35.5 °C
16. A 350 cm3 sample of helium gas is collected at 22.0 oC and 99.3 kPa.  What volume would this gas occupy at STP?
17. A sample of argon has a volume of 205 cm3 when its temperature is -44.0 oC and its pressure is 712 mm of Hg.  What would be the volume of the argon at STP?
18. A sample of gas occupies 200 mL at 10oC and 750 torr. What volume will the gas have at 20oC and 750 torr?
19. What is the molecular weight of a gas if 273 mL weigh 0.8 grams at 27oC and 380 torr?
20. Calculate the weight of 15.5 liters of nitrogen gas at -10oC and 720 torr?
21. Determine the number of grams of carbon dioxide in a 450.6 mL tank at 1.80 atm and –50.5 °C. Determine the number of grams of oxygen that the same container will contain under the same temperature and pressure.
22. Air at S.T.P. has a density of 1.292 g/l. What will 4.0 liters of air weigh at 20oC and 750 torr?
23. 1.089 g of a gas occupies 4.50 L at 20.5 °C and 0.890 atm. What is its molar mass?
24. 0.190 g of a gas occupies 250.0 mL at STP. What is its molar mass? What gas is it?
25. If 9.006 grams of a gas are enclosed in a 50.00 L vessel at 273.15 K and 2.000 atm of pressure, what is the molar mass of the gas? What gas is this?
26. A 450 cm3 piston assembly containing gas initially at 293 K is suddenly heated to 450 K. What will be the new volume of the piston assembly?
27. A balloon initally occupies 12.4 L at 25 oC. What will be the volume at 125 oC?
28. A balloon initially occupies 2120 mL at 28oC and 775 torr.  What will be the volume at STP?
29. A 4.55 L balloon initially at 25 oC is placed in the freezer and the volume decreases to 4.02 L. What is the temperature of the freezer?
30. 1.09 g of H2 is contained in a 2.00 L container at 20.0 °C. What is the pressure in this container in mm Hg?
31. I have a special, ideal balloon. This balloon does not exert any pressure on the gas inside it. I start by taking the balloon and inflating it last night to 4 L in Wilmington, DE. The weather channel said that the temperature was 45.0 °F, and the pressure was 30.27 inches of Hg. 

a. First I take this balloon scuba diving and go down to a depth of 100 ft where the pressure is 7 atm. and the temperature is 54.2 °F. What is the volume of the balloon? 
b. Next I take the balloon out to Colorado. In Denver when I arrive at the airport the temperature is 68.4 °F and the barometric pressure is 640 mmHg. Now what size is the balloon? 
c. Next on my trip is a hike up to the top of Longs Peak (14,256 ft) where the pressure is 470 torr and the temperature is -20°C. Now what size is the balloon? 
d. Finally I take the balloon on the airplane for the trip home and let it out the window. The 747 is flying at 40,000 ft where the pressure is about 80.0 torr and the temperature is -60.0 °C. What is the volume of the balloon here? 
e. Last of all the balloon soars up into the stratosphere where the pressure has dropped to 0.8 torr and the temperature is 0°C, what size is it just before it pops?
32. Hydrogen gas exerts a pressure of 466 torr in a container. What is this pressure in atmospheres?
33. The pressure of hydrogen sulfide gas in a container is 35,650 Pa. What is this pressure in torr? 
34. A sample of ammonia gas at 65.5°C and 524 torr has a volume of 15.31 L. What is its volume when the temperature is -15.8°C and its pressure is 524 torr? 
35. A 750-mL sample of hydrogen exerts a pressure of 822 torr at 325 K. What pressure does it exert if the temperature is raised to 475 K at constant volume?

36. A sample of methane gas, CH4(g), occupies a volume of 60.3 L at a pressure of 469 torr and a temperature of 29.3°C. What would be its temperature at a pressure of 243 torr and volume of 60.3 L? 
37. What are the conditions of STP? 
a. 0 K and 1 atm

b. 273.15 K and 760 torr

c. 0oC and 760 atm

d. 273.15oC  and 760 torr

e. None of these choices are correct

38. Nitrogen dioxide is a red-brown gas that is responsible for the color of photochemical smog. A sample of nitrogen dioxide has a volume of 28.6 L at 45.3°C and 89.9 kPa. What is its volume at STP? 
39. Calculate the temperature of an argon sample at 55.4 kPa and 18.6 L if it occupies 25.8 L at 75.0°C and 41.1 kPa. 
40. Assuming ideal behavior, what is the density of argon gas at STP, in g/L? 
41. Lithium oxide is an effective absorber of carbon dioxide and can be used to purify air in confined areas such as space vehicles. What volume of carbon dioxide can be absorbed by 1.00 kg of lithium oxide at 25°C and 1.00 atm?

Li2O(aq) + CO2(g) → Li2CO3(s) 
42. A steel tank contains carbon dioxide at 34 °C and is at a pressure of 13.0 atm. Determine the internal gas pressure when the tank and its contents are heated to 100 °C
43. Calculate the pressure of 0.55 mol of NH3 gas in a 2.00 L vessel at 25 °C, using the ideal gas law.
44. How many grams of CO2 are contained in 550 mL of the gas at STP?
45. Calculate the density of chlorine gas in g/L, at STP.
46. A 1.325 g sample of an unknown vapor occupies 368 mL at 114 °C and 946 mmHg. The simplest formula of the compound is NO2. What is the molecular formula of the compound?
a. NO2
b. N4O8
c. N3O6
d. N2O4
e. N6O12
47. A 50.00 liter tank at minus 15.00 °C contains 14.00 grams of helium gas and 10.00 grams of nitrogen gas.

a. Determine the moles of helium gas in the tank.

b. Determine the moles of nitrogen gas in the tank.

c. Determine the mole fraction of helium gas in the tank.

d. Determine the mole fraction of nitrogen gas in the tank.

e. Determine the partial pressure of helium gas in the tank.

f. Determine the partial pressure of nitrogen gas in the tank.

g. Determine the total pressure of the mixture in the tank.

h. Determine the volume that the mixture will occupy at STP.
