GASES PRACTICE PROBLEMS

Gases 1. The Gas Laws

1.	What will be the final volume when 2.4 L of a gas is heated from 50 °C to 200 °C at constant pressure?

(A) 9.6 L		(B) 0.60 L		(C) 1.64 L		(D)  3.51 L


2.	A gas sample in a flexible container is maintained at constant pressure while its temperature is increased from 25 ˚C to 75 ˚C. If the initial volume of the gas is 4.2 m3, what is the change in volume due to the temperature increase?

(A) 4.9 m3 				(B) 8.4 m3				(C) 12.6 m3
(D) 0.7 m3				(E)  3.5 m3


3.	A sample of C2H6 gas initially at 720 kPa and 50 °C is heated to 100 °C in a container of constant volume.  What is the new pressure in kPa?

(A) 626 kPa		(B) 360 kPa		(C) 1440 kPa		(D) 831 kPa


4.	A sample of an ideal gas has a volume of 0.500 L at 25 °C and 1.20 bar pressure. What is its volume at 75 °C and 3.60 bar?


(A) 0.195 L		(B) 0.500 L		(C) 0.143 L		(D) 1.75 L


Gases 2. Moles and Gases

5.	Which of the following amounts of gas will have the greatest volume at STP?

(A) 7.0 mol of Cl2				(B) 22 g He
(C) 2.01 × 1024 atoms of neon			(D) 112 L of methane gas


6.	A sample of a gas occupies a volume of 5.7 L at a particular temperature and pressure.  If 4.0 mol of gas are added, then the new volume is 11.0 L at the same temperature and pressure.  How many moles of gas were present initially?

(A) 2.07 mol			(B) 6.07 mol			(C) 4.30 mol
(D) 8.30 mol			(E)  2.52 mol


7.	Which of the following is not contained or implied from the ideal gas law?

(A) Graham's law		(B) Charles' Law		(C) Gay-Lussac's law
(D) Avogadro's hypothesis	(E) Boyle's Law


8.	Calculate the volume occupied by 25.4 g of nitrogen gas at 25.0 oC and 69.9 kPa pressure.

(A) 0.0322 L			(B) 900 L			(C) 32.2 L
(D) 0.900 L			(E)  2.70 L


9.	A container with volume 71.9 mL contains water vapor at a pressure of 10.4 atm and a temperature of 465oC. How many grams of the gas are in the container? (R = 0.0821 L atm mol-1 K-1)

(A) 0.0123 g			(B) 0.130 g			(C) 0.140 g
(D) 0.222 g			(E) 0.312 g


10.	A mixture of nitrogen, oxygen and argon gases at STP occupies a 5.0 L container.  If the mole fractions of nitrogen and argon, respectively, are 0.55 and 0.25, how many molecules of O2 are present in the container?

(A) 2.68 × 1022 molecules of O2		(B) 1.34 × 1022 molecules of O2
(C) 3.36 × 1022 molecules of O2		(D) 0.0446 molecules of O2
	

11.	What is the density of oxygen gas, in g per liter, at 25 °C and 0.861 bar? SKIP

(A) 0.852 g L-1				(B) 1.11 g L-1				(C) 1.62 g L-1
(D) 2.22 g L-1				(E)  2.75 g L-1
	

12.	When 250. mL of liquid nitrogen (d = 0.807 g cm-3) is vaporized, what volume does the resulting gas occupy at 25 °C and 5.00 atm?  (R = 0.0821 L atm mol-1 K-1) SKIP

(A) 2.96 dm3				(B) 54.1 dm3				(C) 14.8 dm3
(D) 35.3 dm3				(E)  176 dm3
	

13.	What is the molar mass of a gas if 15.0 g of it occupy 4.48 L at 273 K and 1.0135 bar? SKIP

(A) 75.0 g mol-1			(B) 50.0 g mol-1			(C) 150. g mol-1
(D) 25.0 g mol-1			(E) 100. g mol-1
	
14.	The mass of 560 mL of a gas at 0 °C and 1 atm is 1.10 g. Which of the following gases could it be? (R = 0.0821 L atm mol-1 K-1) SKIP

(A) Cl2		(B) SO2		(C) O2		(D) CO2		(E) CH4
	

15.	0.665 g of an unknown gas occupy 245 mL at 25 °C and 1.22 bar pressure. Determine the molar mass of the gas. SKIP

(A) 5.64 g mol-1			(B) 30.2 g mol-1			(C) 42.9 g mol-1
(D) 54.4 g mol-1			(E)  55.1 g mol-1
	

16.	When 0.2 mol of NaHCO3 is neutralized with excess sulfuric acid, the volume of dry CO2 produced at 30 °C and at a pressure of 98.7 kPa is? SKIP

(A) 5.10 x 100 m3			(B) 5.10 x 10-3 m3			(C) 5.05 x 10-4 m3
(D) 5.04 x 10-5 m3			(E) 5.10 x 10-2 m3
	

17.	Air bags of automobiles use the following reaction to generate N2O(g) and N2(g):  
6 NaN3(s) + Fe2O3(s) → 3 N2O(g) + 2Fe(s) + 6 N2(g) + 6Na. What mass of NaN3 is needed to provide 75.0 L of nitrogen gas at 25 °C and 1.00 bar?

(A) 21.5				(B) 32.7 g				(C) 42.4
(D) 84.7 g				(E)  197 g
	

18.	Beginning with 84.0 g CaH2 and 18.0 g H2O, how many liters of H2 at STP can be produced in this reaction, CaH2(s) + 2H2O(l) → 2H2(g) + Ca(OH)2(s)

(A) 11.2 L				(B) 22.4 L				(C) 44.8 L
(D) 67.2 L				(E)  89.6 L
	
