Pre-AP Chemistry, Grade 10
Test 2: Ideal Gases
___________________________________________________________________________
Useful Information:

R = 0.08206 L atm mol-1 K-1


1 atm = 760 mm Hg
Molar Masses - 

H: 1 g/mol

Al: 27 g/mol



C: 12 g/mol

Si: 28 g/mol
N: 14 g/mol

S: 32 g/mol



O: 16 g/mol

Cl: 35.5 g/mol
___________________________________________________________________________

I. Multiple Choice (circle the best answer.)

1. A sample of Ar gas is sealed in a container. The volume of the container is doubled. If the pressure remains constant, what happens to the absolute temperature? 

A. It does not change.

B. It is halved.

C. It is doubled.

D. It is squared.

E. It cannot be predicted.

2. A rigid steel tank containing argon gas has additional argon gas pumped into it at constant temperature. Which of the following is true for the gas in the tank? 

A. There is no change in the number of gas atoms.

B. There is an increase in the volume of the gas.

C. There is a decrease in the pressure exerted by the gas.

D. The gas atoms travel with the same average speed.

E. The gas atoms are separated by a greater average distance.

3. A sealed, rigid container is filled with three ideal gases: A, B, and C. The partial pressure of each gas is known. The temperature and volume of the system are known. What additional information is needed to determine the masses of the gases in the container? 

A. the average distance traveled between molecular collisions

B. the intermolecular forces

C. the volume of the gas molecules

D. the total pressure

E. the molar masses of the gases

4. Increasing the temperature of an ideal gas from 50°C to 75°C at constant volume will cause which of the following to increase for the gas? 

i. the average distance between the molecules

ii. the average speed of the molecules

iii. the average molecular mass of the gas

A. iii only

B. i only

C. ii only

D. ii and iii

E. i and ii

II.   Calculations
Show work for partial credit. You MUST place your final answer in the appropriate box.
1. Al metal reacts with HCl to produce aluminum chloride (AlCl3) and hydrogen gas. How many grams of Al metal must be added to an excess of HCl to produce 33.6 L of H2, if the gas is at 273 K and 1 atm? 


2. A sample of oxygen gas with a volume of 8.00 L at 127°C and 775 mm Hg is heated until it expands to a volume of 20.00 L. Determine the final temperature of the oxygen gas, if the pressure remains constant. 


3. A reaction produces a gaseous mixture of CO2, CO, and water vapor. After one reaction, the mixture was analyzed and found to contain 0.60 mol of CO2, 0.30 mol of CO, and 0.10 mol of water vapor. If the total pressure of the mixture was 0.80 atm, what was the partial pressure of the CO? 


4. An ideal gas sample weighing 1.28 grams at 127°C and 1.00 atm has a volume of 0.250 L. Determine the molar mass of the gas. 


5. Determine the formula for a gaseous silane (SinH2n+2) if it has a density of 5.47 g per L at 0°C and 1.00 atm. 


6. A hydrogen gas sample is collected over water. The volume of the sample was 190.0 mL at 26°C, and the pressure in the room was 754 mm Hg. The vapor pressure of water at 26°C is 25.2 mm Hg. Determine the mole fraction of water.

III. Free Response:
The van der Waals equation for a real gas is given as follows:
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1. Which of the two molecules, H2 or H2S, has the higher value for a, and which has the higher value for b? Explain.

2. One of the van der Waals constants can be correlated with the boiling point of a substance. Specify which constant and how it is related to the boiling point.

3. Real gases approach ideality at low pressure, high temperature, or both. Explain these observations.

Extra Credit

When NH3 gas is introduced at one end of a long tube while HCl gas is introduced simultaneously at the other end, a ring of white ammonium chloride is observed to form in the tube after a few minutes. This ring is closer to the HCl end of the tube than the NH3 end. Explain this observation.
Mass Al = ___________  g





Tfinal = ___________  K





Pco = ___________  atm





M = ___________  g/mol





Formula =  ___________ 





Χwater =  ___________ 








