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Gases


1. Calcium carbide (CaC2) reacts with water to produce acetylene (C2H2) according to the equation
CaC2 (s)  +  2 H2O (l) ( Ca(OH)2 (s)  +  C2H2 (g)

A certain mass of CaC2 reacts completely with water to give 64.5 L of C2H2 at 50.0°C and 1.00 atm. If the same mass of CaC2 reacts completely at 400.0°C and P = 1.00 atm, what volume of C2H2 will be collected at the higher temperature?

2. A weather balloon filled with helium has a volume of 1.0 x 10-4 L at 1.00 atm and 30.0°C. It ascends to an altitude at which the pressure is only 0.60 atm and the temperature is -20.0°C. What is the volume of the balloon at the higher altitude?
3. Potassium chlorate decomposes when heated, giving oxygen and potassium chloride.
2 KClO3 (s) ( 2 KCl (s)  +  3 O2 (g)

A test tube holding 87.6 g of KClO3 is heated and the reaction goes to completion. What volume of O2 will be evolved if it is collected at a pressure of 1.04 atm and a temperature of 13.2°C?

4. A 1.55 g sample of a gas occupies 250.0 mL at a temperature of 30.85°C and a pressure of 1.06 atm. Estimate the molar mass of this gas.
5. 2.50 L of carbon dioxide and 4.50 L of ammonia are injected into a reaction chamber at 11 atm pressure and heated to 200.0°C to produce urea.
2 NH3 (g)  +  CO2 (g) ( CO(NH2)2 (l)  +  H2O (g)

a.
What is the limiting reagent?

b.
What mass of urea can be produced from this reaction?

6. When aluminum reacts with concentrated hydrochloric acid, hydrogen gas evolves. The hydrogen is collected by displacement of water at 22ºC at a total pressure of 750 torr. If the volume of the collected gas is 365 mL, how many moles of hydrogen were collected? The vapor pressure of water at 22ºC is 21 torr.

7. A 1.00 mol sample of H2 gas is compressed at 0.00°C to a volume of 0.4483 L.
a. If the hydrogen is behaving ideally, what is the pressure?

b. The experimentally determined pressure is 52.0 atm. Explain the difference between this value and your answer for part (a).
8. a.
What is the density of PF3 at STP?
b. If the pressure is held constant at 1.00 atm, what is the density of PF3 at 25.0°C?  At 40.0°C?

c. How does temperature affect the density of a gas?

d. If the temperature is kept constant at 273 K, what is the density of PF3 at 2.00 atm?  At 5.00 atm?

e. How does pressure affect the density of a gas?
